D-CC" & D-C++"
Compiler Suites

C Library Reference Manual

Version 4.2 10/98

Power Compiling Solutions™ 000-5416-001




ii Contents C Library Reference Manual
Version 4.2 10/98

Copyright Notice

Copyright 1991-1998, Diab Data, Inc., Foster City, California, USA

All rights reserved. This document may not be copied in whole or in part, or otherwise reproduced, except
as specifically permitted under U.S. law, without the prior written consent of Diab Data, Inc.

Disclaimer

Diab Data makes no representations or warranties with respect to the contents of this publication, and spe-
cifically disclaims any implied warranties of merchantability or fitness for any particular purpose. Diab

Data reserves the right to revise this publication and make changes from time to time in the content hereof
without obligation on the part of Diab Data to notify any person or company of such revision or changes.

In no event shall Diab Data, or others from whom Diab Data has a licensing right, be liable for any indi-
rect, special, incidental, or consequential damages arising out of or connected with a customers possession
or use of this product, even if Diab Data or such others has advance notice of the possibility of such
damages.

Trademarks

Diab Data, alone and in combination with D-AS, D-C++, D-CC, D-F77, D-LD , and FastJ are trademarks
of Diab Data, Inc. All other trademarks used in this document are the property of their respective owners.



C Library Reference Manual Contents iii

Contents

1 Introduction 1

Document conventions 2
Library structure 2
Libraries supplied 3
Assumptions 5
Library directory structure 5
libca 7
Library search paths 8

2 Include Files 13

Files 13

Defined Variables, Types, and Constants 15
errno.h 15
fentbh 16
float.h 16
limits.h 16
math.h 16
mathf.n 16
setimp.h 16
signal.h 16
stdarg.h 17
stddef.h 17
stdio.h 17
stdlib.h 17
string.h 17
time.h 17

3 Functions 19

Format of Descriptions 19
Operating system calls 19
References 20

Function Listing 21



iv

Contents

C Library Reference Manual

a64l 21
abort 21
abs 21
access 21
acos 22
acosf 22
advance 22
alloca 22
asctime 23
asin 23
asinf 23
assert 23
atan 24
atanf 24
atan2 24
atan2f 25
atexit 25
atof 25
atoi 25

atol 26
bsearch 26
calloc 26
ceil 26
ceilf 27

_chgsign 27

clearerr 27
clock 27
close 28
compile 28

_copysign 28

cos 28
cosf 29
cosh 29
coshf 29
creat 29
ctime 30



C Library Reference Manual

Contents

\'

difftime 30
div 30
drand48 30
ecvt 31
erf 31

erff 31
erfc 32
erfcf 32
exit 32
_exit 32
exp 33
expf 33
fabs 33
fabsf 33
fclose 34
fentl 34
fevt 34
fdopen 34
feof 35
ferror 35
fflush 35
fgetc 35
fgetpos 36
fgets 36
fileno 36
_finite 36
floor 37
floorf 37
fmod 37
fmodf 37
fopen 38
fprintf 38
fputc 39
fputs 39
fread 39
free 40



Vi

Contents

C Library Reference Manual

freopen 40
frexp 40
frexpf 41
fscanf 41
fseek 41
fsetpos 42
fstat 42
ftell 42
fwrite 42
gamma 43
gammaf 43
gevt 43
getc 44
getchar 44
getenv 44
getopt 44
getpid 45
gets 45
getw 45
gmtime 45
hcreate 46
hdestroy 46
hsearch 46
hypot 47
hypotf 47
irand48 47
isalnum 47
isalpha 47
isascii 48
isatty 48
iscntrl 48
isdigit 48
isgraph 49
islower 49

_isnan 49

isprint 49



C Library Reference Manual Contents vii

ispunct 49
isspace 50
isupper 50
isxdigit 50
j0 50

jof 51

j1 51

j1f 51

jn 51

jnf 52
jrand48 52
kill 52
krand48 52
I3tol 53
I64a 53
labs 53
Icong48 53
Idexp 53
ldexpf 54
Idiv 54
_lessgreater 54
Ifind 54
link 55
localeconv 55
localtime 55
log 55
_logh 56
logf 56
logl0 56
logl0f 56
longjmp 57
rand48 57
Isearch 57
Iseek 57
[tol3 58
mallinfo 58



viii

Contents

C Library Reference Manual

malloc 58
mallopt 59
matherr 59
matherrf 60
mblen 60
mbstowcs 61
mbtowc 61
memccpy 61
memchr 62
memcmp 62
memcpy 62
memmove 62
memset 63
mktemp 63
mktime 63
modf 63
modff 64
mrand48 64
_hextafter 64
nrand48 64
offsetof 65
open 65
perror 65
pow 66
powf 66
printf 66
putc 68
putchar 69
putenv 69
puts 69
putw 69
gsort 70
raise 70
rand 70
read 70
realloc 71



C Library Reference Manual Contents ix

remove 71
rename 71
rewind 71
sbrk 72
_scalb 72
scanf 72
seed48 74
setbuf 74
setimp 74
setlocale 75
setvbuf 75
signal 76
sin 76

sinf 76
sinh 76
sinhf 77
sprintf 77
sqrt 77
sqrtf 77
srand 78
srand48 78
sscanf 78
step 78
strcat 79
strchr 79
strcmp 79
strcoll 79
strcpy 80
strcspn 80
strdup 80
strerror 80
stritime 81
strlen 82
strncat 82
strncmp 82
strncpy 83



Contents

C Library Reference Manual

strpbrk 83
strrchr 83
strspn 83
strstr 84
strtod 84
strtok 84
strtol 85
strtoul 85
strxfrm 85
swab 86
tan 86
tanf 86
tanh 86
tanhf 87
tdelete 87
tell 87
tempnam 87
tfind 88
time 88
tmpfile 88
tmpnam 88
toascii 89
tolower 89
_tolower 89
toupper 89
_toupper 90
tsearch 90
twalk 90
tzset 91
ungetc 91
unlink 91
_unordered 91
viprintf 92
vfscanf 92
vprintf 92
vscanf 93



C Library Reference Manual Contents Xi

vsprintf 93
vsscanf 94
wcstombs 94
wctomb 94
write 94
y0o 95

yof 95

yl 95

ylf 95

yn 96

ynf 96

Index 97



Xii Contents C Library Reference Manual

List of Tables

Table 1-1  Document conventions 2

Table 1-2  Library files 3

Table 1-3  Library directory locations 6

Table 1-4 libc.a files delivered with the tools 7

Table 1-5  Directories searched for libraries 8

Table 1-6  Examples of libraries found for different -t options 10
Table 2-1  Standard Include Files 14



C Library Reference Manual 1 Introduction 1

1 Introduction 1

Document conventions 2
Library structure 2
Libraries supplied 3
Assumptions 5
Library directory structure 5
libc.a 7

Library search paths 8

This is a reference manual for the C libraries provided with Diab Data optimizing compil-
ers. It applies to all targets supported by Diab Data.

It is written for the professional programmer and contains descriptions and references for
include files, functions, macros, and variables defined in the libraries.

The libraries are compliant with the following standards and definitions:
ANSI X3.159-1989
ISO/IEC 9945-1:1990
POSIX IEEE Std 1003.1
SVID Issue 2

For C++ specific headers, see “Header files” in the chapter “C++ Features and Compatibil-
ity” in the Language User’'s Manual
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Document conventions

This manual uses the following typographic conventions:

Table 1-1 Document conventions

Example

Description

dcc -o test.c
if, main( ), #pragma,

__pack__

variablg, filename

[ optional text ]

{item1 | item2}

item ...
item ,...

This font is used for file and program names, environment vari-
ables, examples, user input, and program output.

Bold type is used for keywords, operators and other tokens of the
language, library routines and entry points, and section names.

Some names begin or end with underscores. These underscores
and special characters such#ahown in bold are required.

Italic type is used for placeholders for information which you
must supply. Italics are also used for emphasis, to introduce new
terms, and for titles.

An item enclosed in brackets is optional.

Two or more items enclosed in braces and separated by vertical
bars means that youustchoose exactly one of the items.

An item followed by “...” means that items of that form may be
repeated separated by whitespace (spaces or tabs). A character
preceding the “...” means that the items are separated by the char-
acter, shown here as a comma, and optional whitespace.

The item may be a single token, an optional item enclosed in

[ ] brackets (meaning that the item may appear not at all, once, or
multiple times), or a set of choices enclosed in { } braces (mean-
ing that a choice must be made from the enclosed items one or
more times).

Library structure

O Libraries are usually selected automatically bydtie command or the -t option to
the linker. This section is provided for user customization of the process and can be
skipped for standard use.
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The Diab Data library structure is designed to support a wide range of processors, types of
floating point support, and execution environments. This section describes that structure
and the mechanism used by the linker to select particular libraries.

This discussion is independent of any target, and should be read in conjunction with the
following:

« Chapter 2, “Installing the Compiler,” in thenguage User’'s Manual
» Chapter 2, “Selecting a Target and Its Components,” iff éhget User’'s Manual

These sections describe the location of the components of the tools and the configuration
variables (and their equivalents — environment variables and command line options) used to
control their operation. That knowledge is assumed here.

Libraries supplied
The next table shows the archive libraries distributed with the tools. This does not include

libc.a , which is not an archive library, but is instead a text file which includes other librar-
ies as described following the table.

Table 1-2 Library files

File Contents

libcfp.a Floating point functions called by user code, including, for exam-
ple, theprintf andscanfformatting functions (but not the actual
device input/output code). The version selected depends on the
type of floating point selected: hardware, software, or none as
described below.

Typically included automatically bibc.a , see below.

libchar.a Basic operating system functions using simple character input/out-
put forstdin  andstdout only (stderr and named files are not
supported). This is an alternativelitbam.a

Sometimes included automatically iy¢.a , see below.
libcomplex.a C++ complex math class library.

Not automatic; include with aicomplex  option.
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Table 1-2 Library files (continued)

File

Contents

libd.a

libi.a

libimpfp.a

libimpl.a

libios.a

libm.a

libram.a

Additional standard library and support functions delivered with
C++ only (ibc.a is also required).

Included automatically in the link command generatedpbys .
If the linker is invoked directly (commarttt ), then must be
included by the user with anl  option.

General library containing all standard ANSI C functions except
those inibcfp.a  , libchar.a , andlibram.a

Typically included automatically bibc.a , see below.

Conversions between floating point and other types. There are
three versions: one for use with hardware floating point, one for
software floating point, and an empty file when “none” is selected
for floating point.

Utility functions called by compiler-generated or runtime code for
constructs not implemented in hardware, e.g., low-level software
floating point (except conversions), 64-bit integer support, and reg-
ister save/restore when absent in the hardware.

Typically included automatically bibc.a , see below.
C++ iostream class library.

Not automatic; include with afios  option.
Advanced math function library.

Not automatic; include with aim option.

Basic operating system functions using RAM disk file input/output
— an alternative ttbchar.a

Sometimes included automatically iy¢.a , see below.

The tools accommodate requirements for different floating point and target operating sys-
tem and input/output support using two mechanisms:

¢ libc.a
libc.a

is a text file which includes a number of the libraries listed above. Several
files which include different combinations are delivered for each target.
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» The configuration information held in the configuration varialD®@SRGETDOBJECT
DFP, andDENVIRONcausesicc Ordplus to generate a particular set of paths used by
the linker to search for libraries. By setting these configuration variables appropriately,
the user can control the search and consequently the partigudar or other librar-
ies used by the linker to resolve unsatisfied externals.

As described in Chapter 2, “Selecting a Target and Its Components, " Tiarpet

User’'s Manua) these four configuration variables are normally set indirectly using the
dctrl  program or the tof.environoption on the command line used to invoke the
compiler, assembler, or linker.

» TheDENVIRONconfiguration variable (set from tle@vironpart of -tof.environ) desig-
nates the “target operating system” environment. The tools use two standard values:
simple andcross , which as shown below, help define the library search paths.

In addition, the tools may be supplied with directories and files to supporteotyiesn
operating system values. Seote.ntm  and any relevarpplication Notegor
details for any particular operating system supported by Diab Data.

The remainder of this section describes these mechanisms in more detail.
Assumptions

To keep this manual independent of any particular host and target, assume that:

e The target processor is tterg001, a member of thearg family, and it includes hard-
ware floating point support.

» The object module format specifier — tlé part of the 4bf:environoption or its
equivalent, isE’ for ELF and D’ for COFF; the examples will assume ELF. (Actual
targets may use different letters for ELF and COFF.)

» The tools have been installed in trexsion_pathdirectory as described in Chapter 2 in
theLanguage User’'s Manual

Library directory structure

Given the above assumptions, and following the pattern described in “Selected startup mod-
ule and libraries” in Chapter 2 in tharget User’'s Manualthe libraries offable 1-2,

“Library files,” above will be arranged as follows (see that section idhget User’s

Manualfor the exact directories for a particular target):
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Table 1-3 Library directory locations

Directory / file

Contents

TARGE/

libc.a

libchar.a

libi.a
libimpl.a
libd.a

libram.a

cross/libc.a

simple/libc.a

TARGEN/

libcfp.a
libimpfp.a

TARGEH/
libcfp.a
libcomplex.a
libimpfp.a
libios.a

libm.a

Directories and files for ELF components (finglin TARGB.

Text file which includes other ELF libraries as described below —
no input/output support.

ELF basic operating system functions using character input/out-
put forstdin  andstdout only (stderr and named files are not
supported).

ELF standard ANSI C functions.
ELF functions called by compiler-generated or runtime code.
ELF additional C++ standard and support functions.

ELF basic operating system functions using RAM-disk input/out-
put.

ELFlibc.a which includes the RAM-disk input/output library
libram.a

ELFlibc.a which includes the basic character input/output
library libchar.a

ELF floating point floating point support of “None”.

Stubs to avoid undefined externals.
Empty file required by different versionslafk.a.

ELF hardware floating point libraries:

Basic floating point functions

Complex number package (not included automatically)
Conversions between floating point and other types
iostream (not included automatically)

Math library (not included automatically)
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Table 1-3 Library directory locations (continued)

Directory / file Contents

TARGES/ ELF software floating point libraries parallel TaRGEH
TARGD Parallel directories for COFF components (fir@lih TARGD
TARGDN/

TARGDS/

There are threbc.a files in the table above. Each of these is a short text file which con-
tains -l option lines, each line naming a library. The -l option is the standard command line
option to specify a library for the linker to search. When the linker findgiibat is a

text file, it reads the -l lines in the liba.c and then searches the named libraries for unsatis-
fied externals. (As with any -l option, only the portion of the name following “lib” is given;
thus,-li identifies librarylibi.a )

This approach allows the functionslist.a  to be factored into groups for different float-
ing point and input/output requirements. Three ofithea  files delivered with the tools
are:

Table 1-4 libc.a files delivered with the tools

liba.c files Contents  Use

TARGE/libc.a -li Standard C runtime but with no input/output
-lefp support; if input/output calls are made they will
-limpl be undefined.
-limpfp

TARGE/simple/libc.a -li Supports character input/output by adding
-lefp libchar.a for stdin  andstdout only
:ucthIr (stderr and named files are not supported).
-limpfp

TARGE/crossl/libc.a -li Supports RAM-disk input/output by adding
-lcfp libram.a
-lIram
-limpl

-limpfp
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Notes:
» Only one of theimple orcross (or similar) libraries should be used.

* The order of the lines in eadba.c file determines the order in which the linker will
search for unsatisfied externals.

The particulatibc.a  found, as well as the directories for the libraries listed in each
libc.a , are determined by the search path given to the linker as described in the next
section.

Library search paths

Whendplus ordcc is invoked, it invokes the compiler, assembler, and linker in turn. The
generated linker command line includes:

 an -Ic option to cause the linker to searchifara
 for C++, an -Id option to cause the linker to searchifom

» a-Y P option which specifies the directories to be searched for these libraries and also
for the libraries named in the selectéd.a (and any others specified by the user
with -l libnameloptions).

The -Y P option generated for each target is a function oftibfeerivironoption or its
equivalent environment variables, and is defined in “Selected startup module and librar-
ies” in Chapter 2 in théarget User's Manual

Following the pattern there, the assumptions made here will generate a -Y P option listing
the following directoriesn the order giverfor each setting of the floating poifit part of
the -ttof option or its equivalent, and whegavironis eithersimple or cross:

Table 1-5 Directories searched for libraries

‘! Directories Environment Floating point support

N version_pathrARGEN/environ specific None
version_pathmARGEN generic None
version_pathrARGE/ environ specific not applicable
version_pathrARGE generic not applicable

H version_pathrARGEH/environ specific Hardware
version_pathmARGEH generic Hardware
version_pathrARGE/ environ specific not applicable

version_pathrARGE generic not applicable
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Table 1-5 Directories searched for librariegcontinued)

‘! Directories Environment Floating point support

S version_pathrARGES/environ specific Software
version_patitARGES generic Software
version_pathrARGE/ environ specific not applicable
version_pathrARGE generic not applicable

Notes:

» There is no error if a directory given with the -Y P option does not exist.

» The difference between “None” floating point support and “not applicable” is that the

directories for the “not applicable” cases do not contain any floating point code, only
integer, while the “None” cases will use theRGEN/libcfp.a  andTAR-

GEN/libimpfp.a  libraries.TARGEN/libcfp.a  provides stubs functions that catintf

with an error message for floating point externals used by compiler-generated or runt-
ime code so that these externals will not be undefineRIGEN/libimpfp  is an empty

file needed because editle.a is common to all types of floating point support.

The following table gives examples of the libraries found given the above directory search
order. Note that the search for the libraries includediibg.a is independent of the

search fofibc.a . That is, regardless of which directory suppligsa , the search for

the libraries it names begins anew with the first directory in the selected fablef 1-5,
“Directories searched for libraries@bove. In all cases, a library is taken from the first
directory in which it is found.
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Table 1-6 Examples of libraries found for different -t options

-t option Libraries found

Notes

-tTARGEN:simple TARGE/simple/libc.a
TARGE!/libi.a
TARGEN/libcfp.a
TARGE/libchar.a
TARGE/libimpl.a
TARGEN/libimpfp.a

-tTTARGES:cross TARGE/cross/libc.a
TARGE/libi.a
TARGES/libcfp.a
TARGE/libram.a
TARGE/libimpl.a
TARGES/libimpfp.a

libc.a is specific to the environment, but never
to the floating point support. It is found in the
third directory searched. It names four libraries:

e libia  andlibimpl.a  are common to all
TARGEsystems and are found in the fourth
directoryTARGE

« The floating point support is independent of
the environment and comes from the second
directoryTARGEN

e The character input/output support is inde-
pendent of the floating point support, and
while it has been selected because of the
simple environment setting, it resides in the
generic fourth directoryARGE

Again,libc.a is specific to the environment but
not the floating point support, and is found in the
third directoryTARGE/cross . It again names four
libraries:

e libia  andlibimpl.a  are in the fourth
directoryTARGEas before.

« The software floating point libratip-
cfp.a is from the second directory, now
TARGES

e This timelioram.a  has been selected by
TARGE/crossl/libc.a instead ofib-
char.a (but still from the fourth directory
TARGEas before).
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Table 1-6 Examples of libraries found for different -t optiongcontinued)

-t option Libraries found Notes
-tTARGES:cust TARGE/cust/libc.a The customer has defined a néw.a in a new
TARGE/cust directory for a C++ project using
TARGE/libi.a

TARGES/libcfp.a
TARGE/cust/libchar.a
TARGE/libimpl.a
TARGES/libimpfp.a

software floating point. Thibc.a  text file
consists of the following five lines:

-li

-lcfp
-Ichar
-limpl
-limpfp

Thus, based on the search order implied by the
4TARGES:cust option, the standard libraries
TARGE/libi.a , TARGE/libimpla
TARGES/libcfp.a , andTARGES/libimpfp.a

will be searched.

In addition, the libraryrfARGE/cust/lib-

char.a , a special character I/O package for the
customer’s target environment, will also be
searched. Because directOWRGES/cust iS
searched beforearGk the linker will find the
customer'dibchar.a library rather than the
standardrARGE/libchar.a
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Files 13

Defined Variables, Types, and Constants 15

erro.h 15
fentl.lh 16
float.h 16
limits.h 16
math.h 16
mathf.h 16
setimp.h 16
signal.h 16
stdarg.h 17
stddef.h 17
stdio.h 17
stdlib.h 17
string.h 17
time.h 17

Files

The following list is a subset of the include files provided. Each is enclosed in angle brack-
ets, < >, whenever used in text to emphasize their inclusion in the standard C library.

All include files are found iwersion_pathnciude . See “Installation and compiler com-
ponents” in Chapter 2, “Installing the Compiler,” in ttenguage User’s Manudor
additional information.



14

2 Include Files C Library Reference Manual

Files

O Inthis manual, some paths are given using UNIX format, that is, using a ‘/’ separator.
For DOS, substitute a'\’ separator; for MPW, use {} and *:’ as required.

Table 2-1 Standard Include Files

Name Description

<aouthdr.h > COFF optional header

<ar.h > archive header

<asserth > assert( )macro

<ctype.h > character handling macros

<dcc.h > prototypes not found elsewhere

<errno.h > error macros andrrno variable

<fecntlh > creat(), fentl( ), andopen( ) definitions
<filehdr.h > COFF file header

<floath > floating point limits

<limits.h > limits of processor and operating system
<linenum.h > COFF line number definitions

<locale.h > locale definitions

<malloc.h > old malloc( ) definitions. Use stdlib.h >
<math.h > defines the constahtUGE_VAL and declares math functions
<mathf.h > single precision versions ofrsth.nh > functions
<memory.h > old declarations ofnem*( ). Use <tring.h >
<mon.h > monitor( )  definitions

<regexp.h > regular expression handling

<reloc.h > COFF relocation entry definitions

<scnhdr.h > COFF section header definitions
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Table 2-1 Standard Include Filegcontinued)

Name Description

<search.h > search routine declarations

<setjmp.h > setjmp( ) andlongjmp( ) definitions

<signal.h > signal handling

<stdarg.h > ANSI variable arguments handling

<stddefh > ANSI definitions

<stdio.h > stdio library definitions

<stdlib.h > ANSI definitions

<storclass.h > COFF storage classes

<string.h > str*() andmem*() declarations

<syms.h > COFF symbol table definitions

<sys/types.h > type definitions

<time.h > time handling definitions

<unistd.h > prototypes for UNIX system calls

<values.h > old limits definitions. Use kmits.h > and qloat.h >
<varargs.h > old variable arguments handling. Usadarg.h >

Defined Variables, Types, and Constants

errno.h

The following list is a subset of the variables, types, and constants defined in the include
files in the D-CC libraries.

Declares the variablerrno holding error codes. Defines error codes; all starting Bith
See the file for more information.
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fentl.h

float.h

limits.h

math.h

mathf.h

setjimp.h

signal.h

Defines the following constants useddypen( ) andfcntl():

O_RDONLY  open for reading only

O_WRONLY  open for writing only

O_RDWR open for reading and writing
O_NDELAY no blocking

O_APPEND  append all writes at the end of the file

Defines constants handling the precision and range of floating point values. See the ANSI C
standard for reference.

Defines constants defining the range of integers and operating system limits. See the ANSI
C and POSIX 1003.1 standards for reference.

Defines the valuélUGE_VAL that is set to IEEE double precision infinity.

Defines the valuélUGE_VAL_F that is set to IEEE single precision infinity.

Defines the typgmpbuf, used bysetjmp( ) andlongjmp().
Defines the typsigjmpbuf, used bysigsetjmp( ) andsiglongjmp( ).

Defines the signal macros starting with SIG.
Defines the volatile typsig_atomic_tthat can be used by signal handlers.
Defines the typsigset_t used by POSIX signal routines.
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stdarg.h
Defines the type&a_list used by the macros_start, va_arg, andva_end
stddef.h
Definesptrdiff_t which is the result type of subtracting two pointers.
Definessize_twhich is the result type of ttsizeofoperator.
DefinesNULL which is the null pointer constant.
stdio.h
Definessize_twhich is the result type of ttsizeofoperator.
Definesfpos_twhich is the type used for file positioning.
DefinesFILE which is the type used by stream and file input and output.
Defines theBUFSIZ constant which is the size useddstbuf().
Defines theEOF constant which indicates end-of-file.
DefinesNULL which is the null pointer constant.
Declaresstdin as a pointer to thEILE associated with standard input.
Declaresstdout as a pointer to thEILE associated with standard output.
Declaresstderr as a pointer to thelLE associated with standard error.
stdlib.h
Definessize_twhich is the result type of ttsizeofoperator.
Definesdiv_t andldiv_t which are the types returned diy( ) andldiv().
DefinesNULL which is the null pointer constant.
Defines theEXIT_FAILURE andEXIT_SUCCESS constants returned leit( ).
string.h
DefinesNULL which is the null pointer constant.
Definessize_twhich is the result type of thsizeofoperator.
time.h

DefinesCLOCKS_PER_SEC constant which is the number of clock ticks per second.
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Format of Descriptions

This chapter describes the functions and function-like macros provided in the D-CC librar-
ies. The descriptions are not a complete definition of the functions, but rather a brief
explanation for the experienced user.

Each function description is formatted as follows:

name include files
prototype definition

brief description
OS callls: optional; see below

Reference: see below
Operating system calls

Some of the functions described in this chapter make calls on operating system functions
that are standard in UNIX environments. In embedded environments, such functions can-
not be used unless the embedded environment includes a real-time operating system
providing these operating system functions.

The functions which call operating system functions, directly or indirectly, have all the
required operating system functions listed. The non-UNIX user can employ this list to see
what system functions need to be provided in order to use a particular function.

Some functions refer to standard input, output, and error — the standard input/output streams
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found in UNIX and DOS environments. For embedded environments, s€artjet User’s
Manualfor suggestions for file system support.

References

All functions have references to the following standards and definitions:

ANSI The function/macro is defined in ANSI X3.159-1989.

ANSI 754 The function is define in ANSI/IEEE Std 754-1985.

DCC The function/macro is added to D-CC.

POSIX The function/macro is defined in IEEE Std 1003.1-1990.

SVID The function/macro is defined in System V Interface Definition 2.
UNIX The function/macro is provided to be compatible with Unix V.3.

Other references:

MATH The math libraries must be specified at link time with the -Im option.

SYS The function must be provided by the operating system or emulated in
a stand-alone system.

REENT The function is reentrant. It does not use any static or global data.

REERR The function might modifgrrno and is reentrant only if all processes

ignore that variable

Most functions in the libraries have a synonym to conform to various standards. For exam-
ple, the functiomead( ) has the synonymread( ). In ANSI C,read() is not defined,

which means that the user is free to defewd( ) as a new function. To avoid conflicts

with such user-defined functions, library functions, drgad( ), call the synonym defined

with the leading underscore, e.gread( ).
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a64l

abort

abs

access

#include <stdlib.h>
long a64l(const char %);

Converts the base-64 number, pointed to $ytd a long value.

Reference: SVID, REENT.

#include <stdlib.h>
int abort(void);

Same agxit( ), but also causes the sigiilGABRT to be sent to the calling process. If
SIGABRT is neither caught nor ignored, all streams are flushed prior to the signal being
sent and a core dump results.

OS calls:close getpid, kill , sbrk, write .
Reference: ANSI.

#include <stdlib.h>
int abs(int i);

Returns the absolute value of its integer operand.

Reference: ANSI, REENT.

#include <unistd.h>
int access(char path, int amodg;

Determines accessibility of a file.

The D-CC libraries provide an interface to this operating system call. Please see your OS
manual for a complete definition.

Reference: POSIX, SYS.
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acos

acosf

advance

alloca

#include <math.h>
double acos(double);

Returns the arc cosine wfn the range [0r]. x must be in the range [-1, 1]. Otherwise zero
is returnederrno is set toEDOM, and a message indicating a domain error is printed on
the standard error output.

OS callswrite.

Reference: ANSI, MATH, REERR.

#include <mathf.h>
float acosf(floatx);

Returns the arc cosine win the range [Orf]. x must be in the range [-1, 1]. Otherwise zero
is returnederrno is set toEDOM, and a message indicating a domain error is printed on
the standard error output. This is the single precision versiaoos{ )

OS callswrite.

Reference: DCC, MATH, REERR.

#include <regexp.h>
int advance(char *string, char *expbuf;

Does pattern matching given the stretgng and a compiled regular expressiorekpbuf
See SVID for more details.

Reference: SVID.

#include <dcc.h>
void *alloca(size_tsiz

Allocates temporary local stack space for an object ofsizzeReturns a pointer to the start
of the object. The allocated memory will be released at return from the current function.

Reference: DCC, REENT.
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asctime
#include <time.h>
char *asctime(const struct tm timeptn;
Converts time iimeptrinto a string in the form exemplified by

"Sun Sep 16 01:03:52 1973\n".
Reference: ANSI.
asin
#include <math.h>

double asin(doublex);

Returns the arc sine of x in the rang®?; 1V2]. x must be in the range [-1, 1]. Otherwise
zero is returnedgrrno is set tcdEDOM and a message indicating a domain error is printed
on the standard error output.

OS callswrite.

Reference: ANSI, MATH, REERR.
asinf
#include <mathf.h>

float asinf(float x);

Returns the arc sine gfin the range 2, 72]. x must be in the range [-1, 1]. Otherwise
zero is returnedgrrno is set tcdEDOM and a message indicating a domain error is printed
on the standard error output. This is the single precision versesirtgf).

OS callswrite.

Reference: DCC, MATH, REERR.
assert

#include <assert.h>
void assert(intexpressiol

Puts diagnostics into programseKpressioris false assert( )writes information about the
particular call that failed (including the text of the argument, the name of the source file,

and the source line number — the latter are respectively the values of the preprocessing mac
ros__FILE__and__LINE_ ) on the standard error file. It then calls giort()
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function.assert( )is implemented as a macro. If the preprocessor MdDEBUG is
defined at compile time, theessert( )macro will not generate any code.

OS calls:close getpid, kill , sbrk, write .
Reference: ANSI.

atan
#include <math.h>
double atan(doublex);
Returns the arc tangentxfn the range /2, w2].
OS callswrite.

Reference: ANSI, MATH, REERR.
atanf
#include <mathf.h>

float atan(float x);

Returns the arc tangentxfn the range 2, W2]. This is the single precision version of
atan().

OS callswrite.

Reference: DCC, MATH, REERR.
atan?
#include <math.h>

double atan2(doublex, doubley);

Returns the arc tangent i in the range [R, 1], using the signs of both arguments to
determine the quadrant of the return value. If both arguments are zero, then zero is
returnederrno is set tcEDOM and a message indicating a domain error is printed on the
standard error output.

OS callswrite.

Reference: ANSI, MATH, REERR.



C Library Reference Manual 3 Functions 25

Function Listing

atan2f

atexit

atof

atoi

#include <mathf.h>
float atan2(float x, float y);

Returns the arc tangent ik in the range [R, 1], using the signs of both arguments to
determine the quadrant of the return value. If both arguments are zero, then zero is
returnederrno is set toEDOM and a message indicating a domain error is printed on the
standard error output. This is the single precision versiateof( ).

OS callswrite.

Reference: DCC, MATH, REERR.

#include <stdlib.h>
void atexit(void (*func) (void));

Registers the function whose addredsiigto be called bxit( ).

Reference: ANSI.

#include <stdlib.h>
double atof(const char hptr);

Converts an ASCII number strimgptr into adouble.

Reference: ANSI, REERR.

#include <stdlib.h>
int atoi(const char *nptr);

Converts an ASCII decimal number strimgtr into anint.

Reference: ANSI, REENT.
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atol

bsearch

calloc

ceil

#include <stdlib.h>
long atol(const char *ptr);

Converts an ASCII decimal number strimgtr into along.

Reference: ANSI, REENT.

#include <stdlib.h>
void *bsearch(const void key const void *ase size_tnel, size_tsize
int (*compaj());

Binary search routine which returns a pointer into a table indicating where a datum may be
found. The table must be previously sorted in increasing deegpoints to a datum

instance to search for in the tadbasepoints to the element at the base of the talgdks

the number of elements in the taldemparis a pointer to the comparison function, which

is called with two arguments that point to the elements being compared.

Reference: ANSI, REENT.

#include <stdlib.h>
void *calloc(size_tnmembsize_tsize;

Allocates space for an array mihembobjects of the sizsize Returns a pointer to the start
(lowest byte address) of the object. The array is initialized to zeran&éasx( ) for more
information.

OS calls:sbrk, write.

Reference: ANSI.

#include <math.h>
double ceil(doublex);

Returns the smallest integer not less than
OS callswrite.

Reference: ANSI, MATH, REENT.
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ceilf
#include <mathf.h>
float ceilf(float x);
Returns the smallest integer not less thahhis is the single precision versionagil( ).
OS callswrite.

Reference: DCC, MATH, REENT.
_chgsign
#include <math.h>

double _chgsign(double);

Returnsx copies with its sign reversed, not ®. The distinction is germane whegiis +- or
-0 or NaN. Consequently, it is a mistake to use the sign bit to distinguish signaling NaNs
from quite NaNs.

Reference: ANSI 754, MATH, REENT.
clearerr

#include <stdio.h>

void clearerr (FILE * strean);

Resets the error and EOF indicators to zero on the naimesn

Reference: ANSI.
clock
#include <time.h>

clock_t clock(void);

Returns the number of clock ticks of elapsed processor time, counting from a time related to
program start-up. The constalit OCKS_PER_SECis the number of ticks per second.

OS callstimes.

Reference: ANSI.
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close

compile

_copysign

Cos

#include <unistd.h>
int close(intfildes);

Closes the file descriptditdes

The D-CC libraries provide an interface to this operating system call. Please see your OS
manual for a complete definition.

Reference: POSIX, SYS.

#include <regexp.h>
int compile(char *instring, char *expbuf char *endbuf int eof);

Compiles the regular expressionimstring and produces a compiled expression that can be
used byadvance( )andstep( ) for pattern matching.

Reference: SVID.

#include <math.h>
double _copysign(double, doubley);

Returnsx with the sign ofy. Henceabs(x) = _copysign(x, 1.0) even ifx is NaN.

Reference: ANSI 754, MATH, REENT.

#include <math.h>
double cos(doublex);

Returns the cosine afmeasured in radians. Accuracy is reduced with large argument
values.

OS callswrite.

Reference: ANSI, MATH, REERR.
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cosf

cosh

coshf

creat

#include <mathf.h>
float cosf(float x);

Returns the cosine afmeasured in radians. Accuracy is reduced with large argument val-
ues. This is the single precision versiorco$( )

OS callswrite.

Reference: DCC, MATH, REERR.

#include <math.h>
double cosh(double);

Returns the hyperbolic cosinexfmeasured in radians. Accuracy is reduced with large
argument values.

OS callswrite.

Reference: ANSI, MATH, REERR.

#include <mathf.h>
float coshf(float x);

Returns the hyperbolic cosinexmeasured in radians. Accuracy is reduced with a large
argument values. This is the single precision versiarosii( )

OS callswrite.

Reference: DCC, MATH, REERR.

#include <sys/types.h>

#include <sys/stat.h>

#include <fentl.h>

int creat(char *path mode_tmods;

Creates the new filpath



30 3 Functions C Library Reference Manual
Function Listing

ctime

difftime

div

drand48

The D-CC libraries provide an interface to this operating system call. Please see your OS
manual for a complete definition.

Reference: POSIX, SYS.

#include <time.h>
char *ctime(const time_t *imer);

Equivalent to callingsctime(localtimefimer)).

Reference: ANSI.

#include <time.h>
double difftime(time_t t1, time_tt0);

Returns the difference in seconds between the calendaitOtiamel the calendar tinté.

Reference: ANSI, REENT.

#include <stdlib.h>
div_t div(int numer int denon);

Dividesnumerby denomand returns the quotient and the remainderdig a structure.

Reference: ANSI, REENT.

#include <stdlib.h>
double drand48{oid);

Generates pseudo-random, non-negative, double-precision floating-point numbers uni-
formly distributed over the half open interval [0.0, 1.0][ (i.e. excluding 1.0), using the linear
congruential algorithm and 48-bit integer arithmetic. It must be initialized using the
srand48( ), seed48( ) orlcong48( )functions.

Reference: SVID.



C Library Reference Manual 3 Functions 31
Function Listing

#include <unistd.h>
int dup(int fildes);

Duplicates the open file descripfiides.

The D-CC libraries provide an interface to this operating system call. Please see your OS
manual for a complete definition.

Reference: POSIX, SYS.

ecwvt
#include <dcc.h>
char *ecvt(double valug int ndigit, int *decpt int *sign);
Convertsvalueto a null-terminated string ofdigit digits and returns a pointer to it. The
high-order digit is non-0 unlesslueis zero. The low-order digit is rounded to the nearest
value (5 is rounded up). The position of the decimal point relative the beginning of the
string is stored througthecpt(negative means to the left of the returned digits). If the sign
of the result is negative, the integer pointed t@igyis set to one, otherwise it is set to
zero.
Reference: DCC.

erf
#include <math.h>
double erf(doublex);
Returns the error function af
Reference: SVID, MATH, REENT.

erff

#include <mathf.h>
float erff(float x);

Returns the error function af This is the single precision versionesf( ).

Reference: DCC, MATH, REENT.
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erfc

erfcf

exit

_exit

#include <math.h>
double erfc(doublex);

Complementary error function = 1.@H(x). Provided because of the extreme loss of rela-
tive accuracy ierf(x) is called for largex and the result subtracted from 1.0.

Reference: SVID, MATH, REENT.

#include <mathf.h>
float erfcf(float x);

Complementary error function = 1.@¥ff(x). Provided because of the extreme loss of rela-
tive accuracy ierff(x) is called for largex and the result subtracted from 1.0. This is the
single precision version @frfc().

Reference: DCC, MATH, REENT.

#include <stdlib.h>
void exit(int statug;

Normal program termination. Flushes all open files. Executes all functions submitted by the
atexit( ) function. Does not return to its caller. The followstgtusconstants are provided:

EXIT_FAILURE unsuccessful termination
EXIT_SUCCESS successful termination

OS calls;_exit, close sbrk, write .

Reference: ANSI.

#include <unistd.h>
void _exit(int statug;

Program termination. All files are closed. Does not return to its caller.
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exp

expf

fabs

fabsf

The D-CC libraries provide an interface to this operating system call. Please see your OS
manual for a complete definition.

Reference: POSIX, SYS.

#include <math.h>
double exp(doublex);

Returns the exponential functionxfReturndHUGE_VAL when the correct value would
overflow or 0 when the correct value would underflow, andesete to ERANGE.

OS callswrite.

Reference: ANSI, MATH, REERR.

#include <mathf.h>
float expf(float x);

Returns the exponential functionxfReturndHUGE_VAL when the correct value would
overflow or 0 when the correct value would underflow andesete to ERANGE. This is
the single precision version ekp( ).

OS callswrite.

Reference: DCC, MATH, REERR.

#include <math.h>
double fabs(doublex);

Returns the absolute valuexof

Reference: ANSI, MATH, REENT.

#include <mathf.h>
float fabsf(float x);

Returns the absolute valuexfThis is the single precision versionfabs( ).
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fclose

fentl

fevt

fdopen

Reference: DCC, MATH, REENT.

#include <stdio.h>
int fclose(FILE * strean);

Causes any buffered data for the narsteglamto be written out, and the stream to be
closed.

OS callsclose sbrk, write.

Reference: ANSI.

#include <fcntl.h>
int fentl(int fildes int cmd ...);

Controls the open filéldes

The D-CC libraries provide an interface to this operating system call. Please see your OS
manual for a complete definition.

Reference: POSIX, SYS.

#include <dcc.h>
char *fcvt(double valug int ndigit, int *decpt int * sign);

Rounds the correct digit farintf format '%f" (FORTRAN F-format) output according to
the number of digits specified. Seewvt( ).

Reference: DCC.

#include <stdio.h>
FILE *fdopen(int fildes const char typé);

Seefopen( ). fdopen( ) associates a stream with a file descriptor, obtained égen( ),
dup(), creat(), orpipe(). Thetypeof stream must agree with the mode of the open file.

OS callsfentl, Iseek
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feof

ferror

fflush

fgetc

Reference: POSIX.

#include <stdio.h>
int feof (FILE * strean);

Returns non-zero when end-of-file has previously been detected reading the named input
stream

Reference: ANSI.

#include <stdio.h>
int ferror (FILE * strean);

Returns non-zero when an input/output error has occurred while reading from or writing to
the namedtream

Reference: ANSI.

#include <stdio.h>
int fflush(FILE * strean);

Causes any buffered data for the nasteglamto be written to the file, and ttstream
remains open.

OS callswrite.

Reference: ANSI.

#include <stdio.h>
int fgetc(FILE * strean);

Behaves like the macgetc( ), but is a function. Runs more slowly thgetc( ), takes less
space, and can be passed as an argument to a function.

OS callsisatty, read, sbrk, write.

Reference: ANSI.
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fgetpos

fgets

fileno

_finite

#include <stdio.h>
int fgetpos(FILE * stream fpos_t *pos);

Stores the file position indicator fetreamin *pos. If unsuccessful, it stores a positive
value inerrno and returns a nonzero value.

OS callsiseek

Reference: ANSI.

#include <stdio.h>
char *fgets(char *s, int n, FILE * strean);

Reads characters frostreaminto the array pointed to ks until n-1 characters are read, or
a new-line character is read and transferresi & an EOF is encountered. The string is ter-
minated with a null character.

OS callsisatty, read, sbrk, write .

Reference: ANSI.

#include <stdio.h>
int fileno (FILE * strean);

Returns the integer file descriptor associated with the nainesin seeopen().

Reference: POSIX.

#include <math.h>
double _finite(doublex);

Returns a non-zero value < x < +o0, and returns 0 otherwise.

Reference: ANSI 754, MATH, REENT
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floor

floorf

fmod

fmodf

#include <math.h>
double floor(doublex);

Returns the largest integer (as a double-precision number) not greater than

Reference: ANSI, MATH, REENT.

#include <mathf.h>
float floorf(float X);

Returns the largest integer (as a single-precision number) not greater Thénis the sin-
gle precision version dfoor().

Reference: DCC, MATH, REENT.

#include <math.h>
double fmod(doublex, doubley);

Returns the floating-point remainder of the divisiox by y, zero ify is zero or ifxly
would overflow. Otherwise the number is f with the same sigq sisch thak=iy+f for
some integer i, and absolute value of f is less than absolute value of

Reference: ANSI, MATH, REENT.

#include <mathf.h>
float fmodf(float x, float y);

Returns the floating-point remainder of the divisiox by y, zero ify is zero or ifxly

would overflow. Otherwise the number is f with the same sign as x, suctrtirat for
some integer i, and absolute value of f is less than absolute valu€ho$ is the single pre-
cision version ofmod().

Reference: DCC, MATH, REENT.
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fopen

fprintf

#include <stdio.h>
FILE *fopen(const char *flename const char typé);

Opens the file named Wyenameand associates a stream with it. Returns a pointer to the
FILE structure associated with the stre@ypeis a character string having one of the fol-
lowing values:

"t open for reading

"w truncate or create for writing

"a" append; open for writing at EOF, or create for writing
"r+" open for update (read and write)

"w+"  truncate or create for update

a+ append; open or create for update at EOF

A "b" can also be specified as the second or third character in the above list, to indicate a
binary file on systems where there is a difference between text files and binary files. Exam-
ples:"rb" , "wb+" , and"a+b" .

OS callsiseek open

Reference: ANSI.

#include <stdio.h>
int fprintf(FILE * stream const char format, ... );

Places output argument on named output streanprdgf ) .

O By default in most environmentrintf buffers its output until a newline is output. To
cause output character-by-character without waiting for a newlinesetblif
(page 74 with a NULL buffer pointer after opening but before writing to the stream:

setbuf(*  stream 0);

OS callsisatty, sbrk, write.
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Reference: ANSI.
fputc
#include <stdio.h>

int fputc(int c, FILE * strean)

Behaves like the macqutc( ), but is a function. Therefore, it runs more slowly, takes up
less space, and can be passed as an argument to a function.

OS callsisatty, sbrk, write.
Reference: ANSI.
fputs
#include <stdio.h>
int fputs(const char *s, FILE *strean);
Writes the null-terminated string pointed to by s to the named ostieaim
OS callsisatty, sbrk, write.

Reference: ANSI.
fread

#include <stdio.h>
#include <sys/types.h>
int fread(void * ptr, size_tsize int nitems FILE * strean);

Copiesnitemsitems of data from the named infstiteaminto an array pointed to kptr,
where an item of data is a sequence of bytes of leipght leaves the file pointer in
streampointing to the byte following the last byte read.

OS callsisatty, read, sbrk, write .

Reference: ANSI.
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free

freopen

frexp

#include <stdlib.h>
void free(void *ptr);
externint _ _no_malloc_warning;

Object pointed to bptr is made available for further allocatigatr must previously have
been assigned a value franalloc( ), calloc( ), orrealloc( ).

If the pointemptr was freed or not allocated byalloc( ), a warning is printed on tretderr
stream. The warning can be suppressed by assigning a non-zero value to the integer
__no_malloc_warning Seemalloc( ) for more information.

OS callssbrk, write.

Reference: ANSI.

#include <stdio.h>
FILE *freopen(const char *filenam const char *ype FILE * strean);

Seefopen( ). freopen( ) opens the named file in place of the opraam The original
stream is closed, and a pointer to FieE structure for the new stream is returned.

OS calls:close Iseek open, sbrk, write .

Reference: ANSI.

#include <math.h>
double frexp(doublevalue int * eptr);

Given that every non-zero number can be expressei2i3, where 0.5<=|x|< 1.0 and n is
an integer, this function returns x fovalueand stores n in the location pointed toelpjr.

Reference: ANSI, REENT.
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frexpf

fscanf

fseek

#include <mathf.h>
float frexpf(float valug int *eptr);

Given that every non-zero number can be expressed a3, xitiere 0.5<=|x|< 1.0 and n is
an integer, this function returns x fovalueand stores n in the location pointed toeimyr.
This is the single precision versionfagxp( ).

Reference: DCC, MATH, REENT.

#include <stdio.h>
int fscanf(FILE * stream const char format, ...);

Reads formatted data from the named irgiegamand optionally assigns converted data to
variables specified by tHermatstring. Returns the number of successful conversions (or
EOF if input is exhausted). Seeanf( ).

OS callsisatty, read, sbrk, write.

Reference: ANSI.

#include <stdio.h>
int fseek(FILE * stream long offset int whencg;

Sets the position of the next input or output operation osttekam The new position is at
the signed distanaaffsetbytes from the beginning, from the current position, or from the
end of the file, according Wwhence The next operation on a file opened for update may be
either input or output. whence has one of the following values:

SEEK_SET offset is absolute position from beginning of file.
SEEK_CUR offset is relative distance from current position.

SEEK_END offset is relative distance from the end of the file.

OS callsiseek write.

Reference: ANSI.
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fsetpos

fstat

ftell

fwrite

#include <stdio.h>
int fsetpos(FILE *stream const fpos_t Hos;

Sets the file position indicator fetreamto *posand clears the EOF indicator f&tream If
unsuccessful, stores a positive valueliimo and returns a nonzero value.

OS callsiseek write.

Reference: ANSI.

#include <sys/types.h>
#include <sys/stat.h>
int fstat(int fildes, struct stat *buf);

Gets file status for the file descripfiddes

The D-CC libraries provide an interface to this operating system call. Please see your OS
manual for a complete definition.

Reference: POSIX, SYS.

#include <stdio.h>
long ftell(FILE * strean);

Seefseek( ) Returns the offset of the current byte relative to the beginning of the file asso-
ciated with the namestream

OS callsiseek

Reference: ANSI.

#include <stdio.h>
#include <sys/types.h>
int fwrite(const void * ptr, size_tsize int nitems FILE * strean);

Appends at mogtitemsitems of data from the array pointed togiyto the named output
stream Seefread( ).
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gamma

gammaf

gevt

OS callsisatty, sbrk, write.
Reference: ANSI.

#include <math.h>
double gamma(doublex);
extern int signgam

Returns the natural logarithm of the absolute value of the gamma funckomtef argu-
mentx must be a positive integer. The sign of the gamma function is returned as -1 or 1 in
signgam

OS callswrite.

Reference: UNIX, MATH, REERR.

#include <mathf.h>
float gammaf(float x);
extern int signgamf

Returns the natural logarithm of the absolute value of the gamma funckomtef argu-
mentx must be a positive integer. The sign of the gamma function is returned as -1 or 1 in
signgamf This is the single precision versionggmma( )

OS callswrite.

Reference: DCC, MATH, REERR.

#include <dcc.h>
char *gcvt(double valug int ndigit, char *buf);

Seeecvt( ). Convertsralueto a null-terminated string in the array pointed tdobf/and
returnsbuf. Producesdigit significant digits in FORTRAN F-format if possible, otherwise
E-format. Any minus sign or decimal point will be included as part of the string. Trailing
zeros are suppressed.

Reference: DCC.
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getc

getchar

getenv

getopt

#include <stdio.h>
int getc(FILE * strean);

Returns the next character (i.e. byte) from the named stpaatm Moves the file pointer, if
defined, ahead one charactesiream

OS callsisatty, read, sbrk, write.

Reference: ANSI.

#include <stdio.h>
int getchar(void);

Same agetc but defined agetc(stdin).
OS callsisatty, read, sbrk, write .

Reference: ANSI.

#include <stdlib.h>
char getenv(char name);

Searches the environment list for a string of the foame=valugand returns a pointer to
value if present, otherwise a null pointer.

Reference: ANSI, REENT.

#include <stdio.h>

int getopt(int argc, char *const *argv, const char *optstring;
extern char *optarg
extern int optind opterr,

Returns the next option letteramgv that matches a letter optstring and supports all the
rules of the command syntax standamgtargis set to point to the start of the option-argu-
ment on return frongetopt(). getopt( ) places thargvindex of the next argument to be
processed ioptind Error message output may be disabled by sediterr to 0.

OS callswrite.
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getpid

gets

getw

gmtime

Reference: SVID.

#include <unistd.h>
pid_t getpid(void);

Gets process ID.

The D-CC libraries provide an interface to this operating system call. Please see your OS
manual for a complete definition.

Reference: POSIX, SYS.

#include <stdio.h>
char *gets(char *s);

Reads characters frostdin into the array pointed to s/ until a new-line character is read
or an EOF is encountered. The new-line character is discarded and the string is terminated
with a null character. The user is responsible for allocating enough space for the array

OS callsisatty, read, sbrk, write .

Reference: ANSI.

#include <stdio.h>
int getw(FILE * strean);

Returns the next word (i.e., the next integer) from the named stypaim and increments
the file pointer, if defined, to point to the next word.

OS callsisatty, read, sbrk, write.

Reference: SVID.

#include <time.h>
struct tm *gmtime(const time_t *timer);

Breaks down the calendar tirtimerinto sections, expressed as Coordinated Universal
Time.
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Reference: ANSI.
hcreate
#include <search.h>

int hcreate(unsignednel);

Allocates sufficient space for a hash table. I$sarch() The hash table must be allo-
cated befordasearch()is usednelis an estimate of the maximum number of entries the
table will contain.

OS calls:sbrk.
Reference: SVID.
hdestroy
#include <search.h>
void hdestroy(void);
Destroys the hash table, and may be followed by another ¢altéate( ) Seehsearch()
OS calls:sbrk, write.

Reference: SVID.
hsearch

#include <search.h>
ENTRY *hsearch(ENTRY item ACTION action);

Hash table search routine which returns a pointer into the hash table, indicating the location
where an entry can be fouritem.keypoints to a comparison key, aitem.datapoints to

any other data for that kegctionis eitherENTER or FIND and indicates the disposition

of the entry if it cannot be found in the talB®NTER means thaitem should be inserted

into the table an&IND indicates that no entry should be made.

OS callssbrk.
Reference: SVID.
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hypot

hypotf

irand48

isalnum

isalpha

#include <math.h>
double hypot(doublex, doubley);

Returns sgri(* x +y * y), taking precautions against unwarranted overflows.

Reference: UNIX, MATH, REERR.

#include <mathf.h>
float hypotf(float x, floaty);

Returns sgri(* x +y * y), taking precautions against unwarranted overflows. This is the
single precision version difypot( ).

Reference: DCC, MATH, REERR.

#include <stdlib.h>
long irand48(unsigned short);

Generates pseudo-random non-negative long integers uniformly distributed over the inter-
val [0, n-1], using the linear congruential algorithm and 48-bit integer arithmetic. Must be
initialized usingsrand48( ), seed48( ) orlcong48( )functions.

Reference: UNIX.

#include <ctype.h>
int isalnum(int c);

Tests for any letter or digit. Returns non-zero if test is true.

Reference: ANSI, REENT.

#include <ctype.h>
int isalpha(int c);

Tests for any letter. Returns non-zero if test is true.



48

3 Functions C Library Reference Manual
Function Listing

isascii

isatty

iscntrl

isdigit

Reference: ANSI, REENT.

#include <ctype.h>
int isascii(int c);

Tests for ASCI| character, code between 0 and 0x7f. Returns non-zero if test is true.

Reference: SVID, REENT.

#include <unistd.h>
int isatty(int fildes);

Tests for a terminal device. Returns non-zefiddésis associated with a terminal device.

Although not a system call in the UNIX environment, it needs to be implemented as such in
an embedded environment using $it@io functions.

Reference: POSIX.

#include <ctype.h>
int iscntrl(int c);

Tests for control character (0x7f or less than 0x20). Returns non-zero if test is true.

Reference: ANSI, REENT.

#include <ctype.h>
int isdigit(int c);

Tests for digit [0-9]. Returns non-zero if test is true.

Reference: ANSI, REENT.
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isgraph

islower

_isnan

isprint

ispunct

#include <ctype.h>
int isgraph(int c);

Tests for printable character not including space. Returns non-zero if test is true.

Reference: ANSI, REENT.

#include <ctype.h>
int islower(int c);

Tests for lower case letter. Returns non-zero if test is true.

Reference: ANSI, REENT.

#include <math.h>
double _isnan(doublex);

Returns a non-zero valuexiis a NaN, and returns 0 otherwise.

Reference: ANSI 754, MATH, REENT

#include <ctype.h>
int isprint(int c);

Tests for printable character (including space). Returns non-zero if test is true.

Reference: ANSI, REENT.

#include <ctype.h>
int ispunct(int c);

Tests for printable punctuation character. Returns non-zero if test is true.

Reference: ANSI, REENT.
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isspace
#include <ctype.h>
int isspace(intc);
Tests for space, tab, carriage return, new-line, vertical tab, or form-feed. Returns non-zero if
test is true.
Reference: ANSI, REENT.
isupper
#include <ctype.h>
int isupper(int c);
Tests for upper-case letters. Returns non-zero if test is true.
Reference: ANSI, REENT.
isxdigit
#include <ctype.h>
int isxdigit(int c);
Tests for hexadecimal digit (0-9, a-f, A-F). Returns non-zero if test is true.
Reference: ANSI, REENT.
jo

#include <math.h>
double jO0(doublex);

Returns the Bessel functionxbf the first kind of order 0.
OS callswrite.

Reference: UNIX, MATH, REERR.
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jof

i1

j1f

jn

#include <mathf.h>
float jOf(float X);

Returns the Bessel functionxbf the first kind of order 0. This is the single precision ver-
sion ofj0( ).

OS callswrite.

Reference: DCC, MATH, REERR.

#include <math.h>
double j1(doublex);

Returns the Bessel functionxdf the first kind of order 1.
OS callswrite.

Reference: UNIX, MATH, REERR.

#include <mathf.h>
float j1f(float X);

Returns the Bessel functionxbf the first kind of order 1. This is the single precision ver-
sion ofj1().

OS callswrite.

Reference: DCC, MATH, REERR.

#include <math.h>
double jn(double n, doublex);

Returns the Bessel functionxdf the first kind of orden.
OS callswrite.

Reference: UNIX, MATH, REERR.
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jnf

jrand48

kill

krand48

#include <mathf.h>
float jnf(float n, float x);

Returns the Bessel functionxbf the first kind of orden. This is the single precision ver-
sion ofjn().

OS callswrite.

Reference: DCC, MATH, REERR.

#include <stdlib.h>
long jrand48(unsigned shortxsub[3]);

Generates pseudo-random non-negative long integers uniformly distributed over the inter-
val [-28%, 281-1], using the linear congruential algorithm and 48-bit integer arithmetic. The
calling program must place the initial value Xi into ¥sibiarray and pass it as an

argument.

Reference: SVID.

#include <signal.h>
int kill(int pid, int sig);

Sends the signalg to the procespid.

The D-CC libraries provide an interface to this operating system call. Please see your OS
manual for a complete definition.

Reference: POSIX, SYS.

#include <stdlib.h>
long krand48(unsigned shortxsub[3], unsigned shortn);

Generates pseudo-random non-negative long integers uniformly distributed over the inter-
val [0, n-1], using the linear congruential algorithm and 48-bit integer arithmetic.

Reference: UNIX.
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I3tol

164a

labs

lcong48

Idexp

#include <dcc.h>
void I3tol(long *Ip, char *cp, int n);

Converts the list of three-byte integers packed into the character string pointedcp by
into a list of long integers pointed to tip.

Reference: UNIX, REENT.

#include <stdlib.h>
char *164a(long|);

Converts the long integéto a base-64 character string.

Reference: SVID.

#include <stdlib.h>
long labs(longi);

Returns the absolute valueiof

Reference: ANSI, REENT.

#include <stdlib.h>
void Icong48(unsigned shorparani7]);

Initialization entry point fodrand48( ), Irand48( ), andmrand48( ). Allows the user to
specify parameters in the random equation: Yieigani0-2], multiplier a isparani3-5],
and addend c igarani6].

Reference: UNIX.

#include <math.h>
double Idexp(doublevalug int exp);

Returns the quantitywalue* (2°%7). See alsdrexp().
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Reference: UNIX, REERR.
Idexpf

#include <mathf.h>
float Idexpf(float valug int exp);

Returns the quantitywalue* (2°x7). See alsdrexpf(). This is the single precision version
of Idexp().

Reference: DCC, MATH, REERR.
Idiv
#include <stdlib.h>
Idiv_t Idiv(long int numer long int denon);

Similar todiv( ), except that arguments and returned items all have théotygpént.

Reference: ANSI, REENT.
_lessgreater
#include <math.h>

double _lessgreater(double, doubley);

The value ok <>y is non-zero only wher<y orx >y, and is distinct from NO&(=y)
per Table 4 of the ANSI 754 standard.

Reference: ANSI 754, MATH, REENT.

Ifind

#include <stdio.h>

#include <search.h>

void *Ifind(const void *key, const void *hase unsigned *elp, int size
int (*compaj());

Same assearch()except that if datum is not found, it is not added to the table. Instead, a
null pointer is returned.

Reference: UNIX, REENT.
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link

localeconv

localtime

#include <unistd.h>
int link(const char * pathl, const char *path2;

Creates a new lingath2to the existing filgpathl

The D-CC libraries provide an interface to this operating system call. Please see your OS
manual for a complete definition.

Reference: SYS.

#include <locale.h>
struct Iconv *localeconv(void);

Loads the components of an object of the tyipect Iconv with values appropriate for the
formatting of numeric quantities (monetary and otherwise) according to the rules of the cur-
rent locale. See alsetlocale()

Reference: ANSI.

#include <time.h>
struct tm *localtime(const time_t *timer);

Breaks down the calendar tirtimer into sections, expressed as local time.

Reference: ANSI.

#include <math.h>
double log(doublex);

Returns the natural logarithm of a positive
OS callswrite.

Reference: ANSI, MATH, REERR.
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_logb

logf

logl0

logl10f

#include <math.h>
double _logb(doublex);

Returns the unbiased exponenkpé signed integer in the formatxgfexcept that
logb(NaN) is NaN,logh(infinity) is +eo, andlogh(0)is - and signals the division by zero
exception. Whemn is positive and finite the expressiscalb, -logb(x)) lies strictly
between 0 and 2; it is less than 1 only wkésdenormalized.

Reference: ANSI 754, MATH, REENT.

#include <mathf.h>
float logf(float x);

Returns the natural logarithm of a positiélhis is the single precision versionlo§( ).
OS callswrite.

Reference: DCC, MATH, REERR.

#include <math.h>
double log10(doublex);

Returns the logarithm with base ten of a positive
OS callswrite.

Reference: ANSI, MATH, REERR.

#include <mathf.h>
float log10f(float x);

Returns the logarithm with base ten of a positivEhis is the single precision version of
log10().

OS callswrite.

Reference: DCC, MATH, REERR.
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longjmp

Irand48

Isearch

Iseek

#include <setjmp.h>
void longjmp(jmp_buf eny, int val);

Restores the environment save@énvby a correspondingetjmp( ) function call. Execu-
tion will continue as if theetjmp( ) had just returned with the valwal. If val is O it will
be set to 1 to avoid conflict with the return value fregtjmp().

Reference: ANSI, REENT.

#include <stdlib.h>
long Irand48(void);

Generates pseudo-random non-negative long integers uniformly distributed over the inter-
val [0, 2%-1], using the linear congruential algorithm and 48-bit integer arithmetic. Must be
initialized usingsrand48( ), seed48( ) orlcong48( )functions.

Reference: SVID.

#include <stdio.h>

#include <search.h>

void *Isearch(const void key, const void *hase unsigned *nelp int size,
int (*compaj());

Linear search routine which returns a pointer into a table indicating where a datum may be
found. If the datum is not found, it is added to the end of the taddepoints to the first
element in the tableelp points to an integer containing the number of elements in the
table.comparis a pointer to the comparison function which the user must supply (for exam-
ple, stremp()).

Reference: SVID, REENT.

#include <unistd.h>
off_tIseek(intfildes, off t offset int whencg;

Moves the file pointer for the filéldesto the file offsebffset whencehas one of the fol-
lowing values:
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[tol3

mallinfo

malloc

SEEK_SET offset is absolute position from beginning of file

SEEK_CUR offset is relative distance from current position

SEEK_END offset is relative distance from the end of the file
The D-CC libraries provide an interface to this operating system call. Please see your OS
manual for a complete definition.

Reference: SYS.

#include <dcc.h>
void Itol3(char *cp, long *Ip, int n);

Converts a list of long integers to three-byte integers. It is the invel3®Igf).

Reference: UNIX, REENT.

#include <malloc.h>
struct mallinfo mallinfo(void)

Used to determine the best settingr@lloc( ) parameters for an application. Must not be
called until aftemalloc( ) has been called.

Reference: SVID.

#include <stdlib.h>
void *malloc(size_tsiz8;

Allocates space for an object of s&ge Returns a pointer to the start (lowest byte address)
of the object. Returns a null pointer if no more memory can be obtained by the OS.

The first timemalloc( ) is called, it checks the following environment variables:

DMALLOC_INIT=n If set,malloc() initializes allocated memory with the byte
valuen. This is useful when debugging programs that may
depend omalloc( ) areas always being set to zero.
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mallopt

matherr

DMALLOC_CHECK If set,malloc( ) andfree() check the free-list every time they
are called. This is useful when debugging programs that may
trash the free-list.

OS calls:sbrk.
Reference: ANSI.

#include <malloc.h>
int mallopt(int cmd int value);

Used to allocate small blocks of memory quickly by allocating a large group of small
blocks at one time. This function exists in order to be compatible to SVID, but its use is not
recommended, since tinealloc( ) function is already optimized to be fast.

Reference: SVID.

#include <math.h>
int matherr(struct exception *x);

Invoked by math library routines when errors are detected. Users may define their own pro-
cedure for handling errors, by including a function nametherr() in their programs.

The functionmatherr() must be of the form described above. When an error occurs, a
pointer to the exception structurevill be passed to the user-suppliedtherr() function.

This structure, which is defined by theath.n > header file, includes the following

members:

int type;
char *name;
double argl, arg2, retval;

The membetype is an integer describing the type of error that has occurred from the fol-
lowing list defined by the math.h > header file:

DOMAIN argument domain error
SING argument singularity
OVERFLOW overflow range error

UNDERFLOW underflow range error
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matherrf

mblen

TLOSS total loss of significance

PLOSS partial loss of significance

The membename points to a string containing the name of the routine that incurred the
error. The membersgl andarg2 are the first and second arguments with which the rou-
tine was invoked.

The memberetval is set to the default value that will be returned by the routine unless
the user'snatherr() function sets it to a different value.

If the user'smatherr() function returns non-zero, no error message will be printed, and
errno will not be set.

If the functionmatherr() is not supplied by the user, the default error-handling proce-
dures, described with the math library routines involved, will be invoked upon emrma.
is set toEDOM or ERANGE and the program continues.

Reference: SVID, MATH.

#include <mathf.h>
int matherrf(struct exceptionf * x);

This is the single precision versionraatherr().

Reference: DCC, MATH.

#include <stdlib.h>
int mblen(const char *s, size_tn);

If s is not a null pointer, the function returns the number of bytes in the string s that consti-
tute the next multi-byte character, or -1 if the negbr the remaining bytes) do not
compromise a valid multi-byte character. A terminating null character is not included in the
character count. Kis a null pointer and the multi-byte characters have a state-dependent
encoding in current locale, the function returns nonzero; otherwise, it returns zero.

Reference: ANSI, REENT.
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mbstowcs

mbtowc

memccpy

#include <stdlib.h>
size_t mbstowcs(wchar_t pwc const char %, size_tn);

Stores a wide character string in the array whose first element has the pddrdsscon-
verting the multi-byte characters in the strgadt converts as if by callingnbtowce(). It

stores at mogt wide characters, stopping after it stores a null wide character. It returns the
number of wide characters stored, not counting the null character.

Reference: ANSI, REENT.

#include <stdlib.h>
int mbtowc(wchar_t *pwg const char %, size_tn);

If sis not a null pointer, the function returns the number of bytes in the stitiag consti-

tute the next multi-byte character. (The number of bytes cannot be greater than
MB_CUR_MAX). If pwcis not a null pointer, the next multi-byte character is converted to
the corresponding wide character value and stor&oha. The function returns -1 if the

nextn or the remaining bytes do not constitute a valid multi-byte charactss & null

pointer and multi-byte characters have a state-dependent encoding in current locale, the
function stores an initial shift state in its internal static duration data object and returns non-
zero; otherwise it returns zero.

Reference: ANSI, REENT.

#include <string.h>
void *memccpy(void *s1, const void %s2,int ¢, size_tn);

Copies characters froa?into s1, stopping after the first occurrence of characteas been
copied, or aften characters, whichever comes first.

Reference: SVID, REENT.
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memchr

memcmp

memcpy

memmove

#include <string.h>
void *memchr(const void *s, int c, size_tn);

Locates the first occurrence ofconverted to unsigned char) in the initiatharacters of
the object pointed to by Returns a null pointer & is not found.

Reference: ANSI, REENT.

#include <string.h>
int memcmp(const void *s1, const void %2, size_tn);

Compares the firgt character of1to the firstn characters a2 Returns an integer greater
than, equal to, or less than zero according to the relationship betveerds2

Reference: ANSI, REENT.

#include <string.h>
void *memcpy(void *s1, const void %2 size_tn);

Copiesn character from the object pointed tog8into the object pointed to ksl The
behavior is undefined if the objects overlap. Returns the valsik of

Reference: ANSI, REENT.

#include <string.h>
void *memmove(void *s1, const void *s2, size_tn);

Copiesn characters from the object pointedd®into the object pointed to Isi. It can
handle overlapping while copying takes place as ihthkaracters were first copied to a
temporary array, then copied irgth Returns the value afL

Reference: ANSI, REENT.
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memset
#include <string.h>
void *memset(void *s, int ¢, size_tn);

Copies the value afinto each of the firat characters of the object pointed tosyReturns
the value of.

Reference: ANSI, REENT.
mktemp
#include <stdio.h>

char *mktemp (char *template;

Replaces the contents of the string pointed ttebyplatewith a unique file name, and
returns the address wmplate Thetemplatestring should look like a filename with six
trailing Xs, which will be replaced with a letter and the current process ID.

OS calls:accessgetpid.
Reference: SVID.

mktime
#include <time.h>
time_t mktime(struct tm * timept);

Converts the local time storedtimeptrinto a calendar time with the same encoding as
values returned by thene( ) function, but with all values within their normal ranges. It
sets the structure members mday, tm_wday , tm_yday .

Reference: ANSI, REENT.
modf
#include <math.h>

double modf(doublevalug double *iptr);

Returns the fractional part silueand stores the integral part in the location pointed to by
iptr. Both the fractional and integer parts have the same sigalas See alsdrexp().

Reference: ANSI, REENT.
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modff

mrand48

_nextafter

nrand48

#include <mathf.h>
float modff(float valug float *iptr);

Returns the fractional part silueand stores the integral part in the location pointed to by
iptr. Both the fractional and integer parts have the same sigalas See alsdrexpf().
This is the single precision versionrabdf( ).

Reference: DCC, MATH, REENT.

#include <stdlib.h>
long mrand48(void);

Generates pseudo-random non-negative long integers uniformly distributed over the inter-
val [-28%, 281-1], using the linear congruential algorithm and 48-bit integer arithmetic. Must
be initialized usingrand48( ), seed48(,) orlcong48( )functions.

Reference: SVID.

#include <math.h>
double _nextafter(doublex, doubley);

Returns the next representable neighbociofthe direction towarg. The following spe-

cial cases arise: ¥=y, then the result i without any exception being signaled; otherwise,
if eitherx ory is a quiet NaN, then the result is one or the other of the input NaNs. Over-
flow is signaled whem is finite but_nextafter(x, y) lies strictly between 2 and -Zmi,

In both cases, inexact is signaled.

Reference: ANSI 754, MATH, REENT.

#include <stdlib.h>
long nrand48(unsigned short xsubi[3]);

Generates pseudo-random non-negative long integers uniformly distributed over the inter-
val [0, 2%-1], using the linear congruential algorithm and 48-bit integer arithmetic.

Reference: SVID.
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offsetof

open

perror

#include <stddef.h>
size_t offsetoffype membey;

Returns the offset of the membaembeiin the structuréype Implemented as a macro.

Reference: ANSI, REENT.

#include <fentl.h>
int open(const char *path int oflag, int mode;

Opens the filgathfor reading or writing according tflag. Usual values obflag are:

O_RDONLY open for reading only
O_WRONLY open for writing only
O_RDWR open for reading and writing

The D-CC libraries provide an interface to this operating system call. Please see your OS
manual for a complete definition.

Reference: POSIX, SYS.

#include <stdio.h>
void perror(const char *s);

extern int errno;
extern char *sys_errlist[];
extern int sys_nerr;

Produces a message on the standard error output describing the last error encountered dur-
ing a call to a system or library function. The array of message stysgsrrlist[] may be
indexed byerrno to access the message string directly without the newslyisenerris the
number of messages in the table. Steerror() .

OS callswrite.

Reference: ANSI.
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pow

powf

printf

#include <math.h>
double pow(doublex, doubley);

Returns the value of. If x is zero,y must be positive. IX is negativey must be an integer.
OS callswrite.

Reference: ANSI, MATH, REERR.

#include <mathf.h>
float powf(float x, float y);

Returns the value of. If x is zeroy must be positive. X is negativey must be an inte-
ger. This is the single precision versiorpofv( ).

OS callswrite.

Reference: DCC, MATH, REERR.

#include <stdio.h>
int printf(const char * format, ... );

Places output arguments staout, controlled byformat Returns the number of characters
transmitted or a negative value if there was an error. A summary pfith# ) conver-

sion specifiers is shown below. Each conversion specification is introduced by the character
% . Conversion specifications within brackets are optional.

% {flags { field_width} { .precisior} { length_maodifiey conversion

flags Single characters which modify the operation of the format as fol-
lows:

- left adjusted field
+ signed values will always begin with plus or minus sign

space values will always begin with minus or space
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# Alternate form. Has the following effect: For(octal) conver-
sion, the first digit will always be a zef® g, E, e andf
conversions will always print a decimal poi@&.andg conver-
sions will also keep trailing zeroX, x (hex) andp
conversions will prepend non-zero values viii(or 0X)

0 zero padding to field width (fat, i, o, u, X, X, g, E, f, g, andG
conversions)

field_width Number of characters to be printed in the field. Field width will be
padded with space if needed. If given*dsthe next argument
should be an integer holding the field width.

.precision Minimum number of digits to print for integers, {, o, u, x andX).
Number of decimals printed for floating point valuesH, andf).
Maximum number of significant digits fgrandG conversions.
Maximum number of characters feconversion. If given as* the
next argument should be an integer holding the precision.

length_modifier The following length modifiers are used:

h Used beforal, i, 0, n, u, x, or X conversions to denoteshort
int orunsigned short intvalue.

| Used beforal, i, 0, n. u, X, or X conversions to denote a
long int or unsigned long intvalue.

L Used before, E, f, g or G conversions to denote a
long double value.

conversion The following conversion specifiers are used:

d Write signed decimal integer value.

i Write signed decimal integer value.

0 Write unsigned octal integer value

c

Write unsigned decimal integer value

Write unsigned hexadecimal (0-9, abc...) integer value
Write unsigned hexadecimal (0-9, ABC...) integer value.
Write floating point value: [-]d.ddde+dd .

Write floating point value: [-]d.dddE+dd .

- m ® X X

Write floating point value: [-]ddd.ddd .
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putc

g Write floating point value irfi or e notation depending on the
size of the value (“best” fit conversion).

G Write floating point value ifi or E notation depending on the
size of the value (“best” fit conversion).

c Write a single character.

S Write a string.

p Write a pointer value (address).

n Store current number of characters written so far. The argu-

ment should be a pointer to integer.

% Write a percentage character.

The floating point values Infinity and Not-A-Number are printethas INF, nan, andNAN
when using the, E, f, g, or G conversions.

0 By default in most environmentgrintf buffers its output until a newline is output. To
cause output character-by-character without waiting for a newlinesetblif
(page 74 with a NULL buffer pointer after opening but before writing to the stream:

setbuf(*stream, 0);

OS callsisatty, sbrk, write.

Reference: ANSI.

#include <stdio.h>
int putc(int c, FILE * strean)

Writes the characteronto the outpustreamat the position where the file pointer, if
defined, is pointing.

OS callsisatty, sbrk, write.

Reference: ANSI.
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putchar

putenv

puts

putw

#include <stdio.h>
int putchar(int c)

Similar toputc() but writes tcstdout.
OS callsisatty, sbrk, write.

Reference: ANSI.

#include <stdlib.h>
int putenv(char *string);

string points to a string of the formame=valugeandputenv( ) makes the value of the envi-
ronmental variabl@eameequal tovalue The string pointed to bstring becomes part of the
environment, so alteringtring alters the environment.

OS callssbrk, write.

Reference: SVID.

#include <stdio.h>
int puts(const char *s);

Writes the null-terminated string pointed togyollowed by a new-line character, to
stdout.

OS callsisatty, sbrk, write.

Reference: ANSI.

#include <stdio.h>
int putw(int w, FILE * strean)

Writes the word (i.e., integew to the outpustreamat the position at which the file
pointer, if defined, is pointing.

OS callsisatty, sbrk, write.

Reference: SVID.
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gsort
#include <stdlib.h>
void gsort(void *base size_tnel, size_tsize int (*compar)());

Sorts a table in place using the quick-sort algorithasepoints to the element at the base

of the tablenelis the number of elementzeis the size of each elementmparis a

pointer to the user supplied comparison function, which is called with two arguments that
point to the elements being compared.

Reference: ANSI, REENT.
raise
#include <signal.h>
int raise(int sig);
Sends the signalg to the executing program.
OS calls:getpid, kill .
Reference: ANSI.
rand
#include <stdlib.h>
int rand(void);
Returns a pseudo random number in the interv@fND_MAX.

Reference: ANSI.
read
#include <unistd.h>
int read(int fildes void *buf, unsignednbyte;

Reads maxbytebytes from the file associated with the file descrifitdesto the buffer
pointed to bybuf.

The D-CC libraries provide an interface to this operating system call. Please see your OS
manual for a complete definition.

Reference: SYS.
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realloc

remove

rename

rewind

#include <stdlib.h>
void *realloc(void *ptr, size_tsizé;
externint _ _no_malloc_warning;

Changes the size of the object pointed tptnto the sizesize ptr must have received its
value frommalloc( ), calloc( ), orrealloc(). Returns a pointer to the start address of the
possibly moved object, or a null pointer if no more memory can be obtained from the OS.

If the pointemptr was freed or not allocated byalloc( ), a warning is printed on tretderr
stream. The warning can be suppressed by assigning a non-zero value to the integer vari-
able__no_malloc_warning Seemalloc( ) for more information.

OS callssbrk, write.

Reference: ANSI.

#include <stdio.h>
int remove(const char ¥ilenamg;

Removes the filéilename Once removed, the file cannot be opened as an existing file.
OS callswunlink.

Reference: ANSI.

#include <stdio.h>
int rename(const char “old, const char *new);

Renames the fileld to the filenew Once renamed, the fitdd cannot be opened again.
OS callslink, unlink .

Reference: ANSI.

#include <stdio.h>
void rewind(FILE * strean);

Same asseekEtream OL, 0), except that no value is returned.
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OS callsisatty, read, sbrk, write .

Reference: ANSI.

sbrk
#include <unistd.h>
void *sbrk(int incr);
Getsincr bytes of memory from the operating system.
The D-CC libraries provide an interface to this operating system call. Please see your OS
manual for a complete definition.
Reference: UNIX, SYS.
_scalb
#include <math.h>
double _scalb(doublex, int N);
Returnsy * 2N for integeral valuebl without computing 2.
Reference: ANSI 754, MATH, REENT.
scanf

#include <stdio.h>
int scanf(const char format ...);

Reads formatted data frostdin and optionally assigns converted data to variables speci-
fied by theformatstring. Returns the number of successful conversiors@ér if input is
exhausted).

If the format string contains white-space characters, input is scanned until a
non-white-space character is found.

A conversion specification is introduced by the charaiter

If the format string neither contains a white-space rfir, ahe format string and the input
characters must match exactly.

A summary of thescanf( ) conversion specifiers is shown below. Conversion specifica-
tions within braces are optional.

% {*}{ field_width} { length_modifiey conversion
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* No assignment should be done (just scan the field).
field_width Maximum field to be scanned (default is until no match occurs).
length_modifier The following length modifiers are used:

I Used beforal, i, orn to indicatdong int or beforeo, u, x to
denote the presence of ansigned long int Fore, E, g, G,
andf conversions the | character implied@uble operand.

h Used before, i, orn to indicateshort int or beforeo, u, or
x to denote the presence of amsigned short int

L Fore, E, g, G, andf conversions the character implies a
long doubleoperand.

conversion The following conversions are available:

d Read an optionally signed decimal integer value.

i Read an optionally signed integer value in standard C nota-
tion. Default is decimal notation, but octal (On) and hex
(Oxn, 0Xn) notations are also recognized.

0 Read an optionally signed octal integer.

u Read an unsigned decimal integer.

X, X Read an optionally signed hexadecimal integer.

f,e E, 0, G Read a floating point constant.

S Read a character string.

c Readfield_widthnumber of characters (1 is default).

n Store the number of characters read so far. The argument
should be a pointer to an integer.

p Read a pointer value (address).

[ Read characters as long as they match any of the characters

that are within the terminating ]. If the first character after [
is a ®, the matching condition is reversed. If the [ is immedi-
ately followed by ] or /], the ] is assumed to belong to the
matching sequence, and there must be another terminating
character. A range of characters may be represented by
first-last, thus [a-f] equals [abcdef].

% Read &6 character.
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seed48

setbuf

setimp

Notes: Except for thg ¢, orn specifiers leading white-space characters are skipped. Vari-
ables must always be expressed as addresses in order to be assigsednié by

OS callsiisatty, read, sbrk, write.

Reference: ANSI.

#include <stdlib.h>
unsigned short *seed48(unsigned short seed16v[3]);

Initialization entry point fodrand48( ), Irand48( ), andmrand438().
Reference: SVID.

#include <stdio.h>
void setbuf(FILE * stream char *buf);

May be used after th@reamhas been opened but before reading or writing to it. It causes
the array pointed to biyuf to be used instead of an automatically allocated buffeufif

the null pointer, then input/output will be unbuffered. The con®&HSIZ in <stdio.h >
defines the required size lofif.

OS callsisatty, sbrk, write.

Reference: ANSI.

#include <setjmp.h>
int setimp(jmp_buf eny);

Saves the current execution environmergnifor use by théongjmp() function. Returns
0 when invoked bgetjmp( ) and a non-zero value when returning froforagjmp() call.

Reference: ANSI, REENT.
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setlocale

setvbuf

#include <locale.h>
char *setlocale(intcategory const char 1ocale);

Selects the appropriate portion of the program’s locale as specified tatégeryand

locale arguments. Can be used to change or query the program’s entire locale with the cate-
goryLC_ALL ; the other values farategoryname only portions of the program’s locale.
LC_COLLATE affects the behavior of tretrcoll() andstrxfrm() functions.

LC_CTYPE affects the behavior of the character handling functions and the multi-byte
functions.LC_MONETARY affects the monetary formatting information returned by the
localeconv( )function.LC_NUMERIC affects the decimal-point character for the format-

ted input/output functions and the string conversion functions, as well as the non-monetary
formatting information returned by thecaleconv( )function.LC_TIME affects the

behavior of thestrftime() function.

A value of"C" for locale specifies the minimal environment for C translation; a value of
" for locale specifies the implementation-defined native environment. Other implementa-
tion-defined strings may be passed as the second argunsetioiale( )

At program start-up, the equivalentsaflocale(LC_ALL, "C") is executed.
The D-CC currently only supports thé" locale.
Reference: ANSI.

#include <stdio.h>
void setvbuf(FILE * stream char *buf, int type size_tsize);

See setbuf( typedetermines how thetreamwill be buffered:

_IOFBF causes stream to be fully buffered
_IOLBF causes stream to be line buffered
_IONBF causes stream to be unbuffered

sizespecifies the size of the buffer to be usgdFSIZ in <stdio.h > is the suggested size.
OS calls:sbrk, write.

Reference: ANSI.
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signal

sin

sinf

sinh

#include <signal.h>
void (*signal(int sig, void (*func)()))(void);

Specifies the action on delivery of a signal. When the sgjgas delivered, a signal han-
dler specified byuncis called.

The D-CC libraries provide an interface to this operating system call. Please see your OS
manual for a complete definition.

Reference: ANSI, SYS.

#include <math.h>
double sin(doublex);

Returns the sine of measured in radians. It loses accuracy with a large argument value.
OS callswrite.

Reference: ANSI, MATH, REERR.

#include <mathf.h>
float sinf(float x);

Returns the sine of measured in radians. It loses accuracy with a large argument value.
This is the single precision versionsifi( ).

OS callswrite.

Reference: DCC, MATH, REERR.

#include <math.h>
double sinh(doublex);

Returns the hyperbolic sine wineasured in radians. It loses accuracy with a large argu-
ment value.

Reference: ANSI, MATH, REERR.
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sinhf

sprintf

sqrt

sqrtf

#include <mathf.h>
float sinhf(float x);

Returns the hyperbolic sine xfmeasured in radians. It loses accuracy with a large argu-
ment value. This is the single precision versiosioh().

Reference: DCC, MATH, REERR.

#include <stdio.h>
int sprintf(char * s, const char format, ...);

Places output arguments followed by the null character in consecutive bytes starging at *
the user must ensure that enough storage is availablpriSgg) .

Reference: ANSI, REENT.

#include <math.h>
double sqgrt(doublex);

Returns the non-negative square roat.ofFhe argument must be non-negative.
OS callswrite.

Reference: ANSI, MATH, REERR.

#include <mathf.h>
float sqrtf(float x);

Returns the non-negative square roat.ofhe argument must be non-negative. This is the
single precision version afrt( ).

OS callswrite.

Reference: DCC, MATH, REERR.
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srand

srand48

sscanf

step

#include <stdlib.h>
void srand(unsignedseed;

Resets the random-number generator to a random starting poinangég.

Reference: ANSI.

#include <stdlib.h>
void srand48(longseedva);

Initialization entry point fodrand48( ), Irand48( ), andmrand48().
Reference: SVID.

#include <stdio.h>
int sscanf(const char %, const char format, ...);

Reads formatted data from the character ssjmgtionally assigning converted data to
variables specified by tifermatstring. It returns the number of successful conversions (or
EOF if input is exhausted). Seeanf( ).

Reference: ANSI, REENT.

#include <regexp.h>
int step(char *string, char *expbuf;

Does pattern matching given the streigng and a compiled regular expressexpbuf See
SVID for more details.

Reference: SVID.



C Library Reference Manual 3 Functions 79

Function Listing

strcat

strchr

strcmp

strcoll

#include <string.h>
char *strcat(char * s1, const char %s2);

Appends a copy of the string pointed tod2(including a null character) to the end of the
string pointed to byl The initial character af2 overwrites the null character at the end of
sl The behavior is undefined if the objects overlap.

Reference: ANSI, REENT.

#include <string.h>
char *strchr(const char *s, int ¢);

Locates the first occurrence ofn the string pointed to by

Reference: ANSI, REENT.

#include <string.h>
int strcmp(const char *s1, const char %52);

Compares1tos2 Returns an integer greater than, equal to, or less than zero according to
the relationship betweesi ands2

Reference: ANSI, REENT.

#include <string.h>
int strcoll(const char *s1, const char %s2);

Compares1tos2 both interpreted as appropriate to tli2 COLLATE category of the
current locale. Returns an integer greater than, equal to, or less than zero according to the
relationship betweesl ands?2

Reference: ANSI, REENT.
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strcpy
#include <string.h>
char *strcpy(char *s1, const char *%s2);

Copies the string pointed to B (including a terminating null character) into the array
pointed to bys1l The behavior is undefined if the objects overlap.

Reference: ANSI, REENT.
strcspn
#include <string.h>

size_t strcspn(const char 81, const char *s2);

Computes the length of the maximum initial segmertlafhich consists entirely of char-
acters not frons2

Reference: ANSI, REENT.
strdup
#include <string.h>
char *strdup(const char *s1);
Returns a pointer to a new string which is a duplicatl.of
OS calls: sbrk.
Reference: SVID.

strerror

#include <string.h>
char *strerror(int errnumn;
Maps the error number Errnumto an error message string.

Reference: ANSI, REENT.
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strftime

#include <time.h>
size_t strftime(char *s, size_tmaxsizeconst char format,
const struct tm *timept;

Uses the formdbrmatand values in the structutieneptrto generate formatted text. Gen-
erated characters are stored in successive locations in the array pointeditstoyes a

null character in the next location in the array. Each%ooharacter is stored in the array.

For each followed by a character, a replacement character sequence is stored as shown
below. Examples are in parenthesis.

%a abbreviated weekday name (Mon)
%A full weekday name (Monday)

%b abbreviated month name (Jan)

%B full month name (January)

%c date and time (Jan 03 07:22:43 1990)
%d day of the month (04)

%H hour of the 24-hour day (13)

%l hour of the 12-hour day (9)

%j day of the year, Jan 1 = 001 (322)
%m month of the year (11)

%M minutes after the hour (43)

%p AM/PM indicator (PM)

%S seconds after the minute (37)

%U Sunday week of the year, from 00 (34)
%w weekday number, Sunday = 0 (3)

%W Monday week of the year, from 00 (23)
%X date (Jan 23 1990)

%X time (23:33:45)

%y year of the century (90)

%Y year (1990)
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%Z time zone name (PST)

%% percent character (%)

Reference: ANSI, REENT.

strlen
#include <string.h>
size_t strlen(const char ¥);
Computes the length of the string
Reference: ANSI, REENT.
strncat
#include <string.h>
char *strncat(char * s1, const char *s2, size_tn);
Appends not more thamcharacters from the string pointed tod#to the end of the string
pointed to bys1l The initial character a§2 overwrites the null character at the endbf
The behavior is undefined if the objects overlap. A terminating null character is always
appended to the result.
Reference: ANSI, REENT.
strncmp

#include <string.h>
int strncmp(const char *s1, const char %2, size_tn);

Compares not more tharcharacters (characters after a null character are ignorstijan
s2 Returns an integer greater than, equal to, or less than zero according to the relationship
betweerslands2

Reference: ANSI, REENT.
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strncpy

strpbrk

strrchr

strspn

#include <string.h>
char *strncpy(char * s1, const char %52, size_tn);

Copies not more thamcharacters from the string pointed tog&(including a terminating
null character) into the array pointed toddy The behavior is undefined if the objects over-
lap. If s2is shorter tham, null characters are appended.

Reference: ANSI, REENT.

#include <string.h>
char *strpbrk(const char *s1, const char %52);

Locates the first occurrence of any character from the string pointedsathin the
string pointed to bgl

Reference: ANSI, REENT.

#include <string.h>
char *strrchr(const char * s, int ¢);

Locates the last occurrencewivithin the string pointed to by

Reference: ANSI, REENT.

#include <string.h>
size_t strspn(const char &1, const char %52);

Computes the length of the maximum initial segmertlafhich consists entirely of char-
acters frons2

Reference: ANSI, REENT.
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strstr

strtod

strtok

#include <string.h>
char *strstr(const char *s1, const char %52);

Locates the first occurrence of the sequence of characters (not including a null character) in
the string pointed to bg2within the string pointed to byl

Reference: ANSI, REENT.

#include <stdlib.h>
double strtod(const char *str, char **endpt;

Returns as a double-precision floating-point number the value represented by the character
string pointed to btr. The string is scanned to the first unrecognized character. Recog-
nized characters include optional white-space character(s), optional sign, a string of digits
optionally containing a decimal point, optioredr E followed by an optional sign or space,
followed by an integer. At return, the pointefandptris set to the first unrecognized
character.

Reference: ANSI, REERR.

#include <string.h>
char *strtok(char * s1, const char %2);

Searches stringl for address of the first element that equals none of the elements in string
s2. If the search does not find an element, it stores the address of the terminating null char-
acter in the internal static duration data object and returns a null pointer. Otherwise,
searches from found address to address of the first element that equals any one of the ele-
ments in string2 If it does not find element, it stores address of the terminating null
character in the internal static duration data object. Otherwise, it stores a null character in
the element whose address was found in second search. Then it stores address of the next
element after end in the internal duration data object (so next search starts at that address)
and returns address found in initial search.

Reference: ANSI.
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strtol

strtoul

strxfrm

#include <stdlib.h>
long strtol(const char *str, char ** endptr, int basé;

Returns as a long integer the value represented by the character string pointstd fBhey
string is scanned to the first character inconsistent with the base. Leading white-space char-
acters are ignored. At return, the pointeteatdptris set to the first unrecognized character.

If baseis positive and less then 37, it is used as the base for conversion. After an optional
sign, leading zeros are ignored, a@d"'or "0X" is ignored ifbaseis 16.

If baseis zero, the string itself determines the base: after an optional leading sign a leading
zero indicates octal, a leadin@x" or "0X" indicates hexadecimal, else decimal conversion
is used.

Reference: ANSI, REERR.

#include <stdlib.h>
long strtoul(constchar *, char ** endptr, int basg;

Returns as an unsigned long integer the value represented by the character string pointed tc
by s. The string is scanned to the first character inconsistent with the base. Leading
white-space characters are ignored. This is the sastet@l§ ), except that it reports a

range error only if the value is too large to be represented as thentyigaed long

Reference: ANSI, REERR.

#include <string.h>
size_t strxfrm(char *sl, char *s2, size_tn);

Transformss2and places the result #§. No more tham characters are put 81, includ-

ing the terminating null character. The transformation is such thttihp( ) is applied to

the two strings, it returns a value greater than, equal to, or less than zero, corresponding to
the result of thetrcoll( ) function applied to the same two original strings. Copying

between objects that overlap causes undefined results.

Reference: ANSI, REENT.
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swab
#include <dcc.h>
void swab(const char from, char *to, int nbyte$

Copiesnbytesbytes pointed to bfromto the array pointed to ky. nbytesmust be even
and non-negative. Adjacent even and odd bytes are exchanged.

Reference: SVID, REENT.
tan
#include <math.h>
double tan(doublex);
Returns the tangent afmeasured in radians.

OS callswrite.

Reference: ANSI, MATH, REERR.
tanf

#include <mathf.h>
float tanf(float x);
Returns the tangent afmeasured in radians. This is the single precision versitam(j.

OS callswrite.

Reference: DCC, MATH, REERR.
tanh

#include <math.h>
double tanh(doublex);
Returns the hyperbolic tangentofneasured in radians.

Reference: ANSI, MATH, REENT.
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tanhf

tdelete

tell

tempnam

#include <mathf.h>
float tanhf(float x);

Returns the hyperbolic tangent>ofneasured in radians. This is the single precision ver-
sion oftanh().

Reference: DCC, MATH, REENT.

#include <search.h>
void *tdelete(const void*key, void ** rootp, int (*compal)());

Thetdelete( ) function deletes a node from a binary search tree. The valtmofprwill be
changed if the deleted node was the root of the tree. Returns a pointer to the parent of the
deleted node. Sdeearch().

Reference: SVID.

#include <dcc.h>
long tell(int fildes);

Returns the current location in the file descrigdiidles This is the same as
Iseek(ildesOL,1).

OS callls: Iseek.

Reference: DCC.

#include <stdio.h>
char *tempnam(const char *dir, const char pfx);

Creates a unique file name, allowing control of the choice of directory. TMRBIR vari-
able is specified in the user’s environment, it is used as the temporary file directory.
Otherwise, the argumedir points to the name of the directory in which the file is to be
created. Idir is invalid, the path-prefife_tmpdir (<stdio.hn >)is used. IfP_tmpdir is
invalid, tmp is used. Seeampnam().

Reference: SVID.
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tfind

time

tmpfile

tmpnam

#include <search.h>
void *tfind(void * key; void *const *rootp, int (*compalj)());

tfind() will search for a datum in a binary tree, and return a pointer to it if found, other-
wise it returns a null pointer. Sesearch( )

Reference: SVID, REENT.

#include <time.h>
time_t time(time_t *timer);

Returns the system time.tlineris not a null pointer, the time value is storedtimer.

The D-CC libraries provide an interface to this operating system call. Please see your OS
manual for a complete definition.

Reference: ANSI, SYS.

#include <stdio.h>
FILE *tmpfile(void);

Creates a temporary file using a name generatéchpyam( ) and returns the correspond-
ing FILE pointer. File is opened for updatev¢" ), and is automatically deleted when the
process using it terminates.

OS callsilseek open, unlink .

Reference: ANSI.

#include <stdio.h>
char *tmpnam(char * s);

Creates a unique file name using the path-prefix defin®d mpdir in <stdio.n >. If sis

a null pointertmpnam( ) leaves the result in an internal static area and returns a pointer to
that area. At the next call tlmpnam( ), it will destroy the contents of the area. If s is not a
null pointer, it is assumed to be the address of an array of ak |daginam bytes

(defined in stdio.h  >); tmpnam( ) places the result in that array and retins
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toascii

tolower

_tolower

toupper

OS calls:accessgetpid.
Reference: ANSI.

#include <ctype.h>
int toascii(int c);

Turns off all bits in the argumentthat are not part of a standard ASCII character; for com-
patibility with other systems.

Reference: SVID, REENT.

#include <ctype.h>
int tolower(int c);

Converts an upper-case letter to the corresponding lower-case letter. The argument range i
-1 through 255, any other argument is unchanged.

Reference: ANSI, REENT.

#include <ctype.h>
int _tolower(int c);

Converts an upper-case letter to the corresponding lower-case letter. Arguments outside
lower-case letters return undefined results. The speed is somewhat fasteloiar( ).

Reference: SVID, REENT.

#include <ctype.h>
int toupper(int c);

Converts a lower-case letter to the corresponding upper-case letter. The argument range is
-1 through 255, any other argument is unchanged.

Reference: ANSI, REENT.
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_toupper

#include <ctype.h>
int _toupper(int c);

Converts a lower-case letter to the corresponding upper-case letter. Arguments outside
lower-case letters return undefined results. The speed is somewhat fasteuimen( ).

Reference: SVID, REENT.
tsearch

#include <search.h>
void *tsearch(const void *ey, void ** rootp, int (*compaj());

Used to build and access a binary tree. The user supplies the mmrtiparto perform
comparisonskeyis a pointer to a datum to be accessed or stored. If a datum etkeyl it
in the tree, a pointer to that datum is returned. Other#ksg,s inserted, and a pointer to it
is returnedrootp points to a variable that points to the root of the tree.

Reference: SVID.
twalk

#include <search.h>
void twalk(void *root, void (*action)());

twalk() traverses a binary tremot is the root of the tree to be traversed, and any node

may be the root for a walk below that nodetionis the name of the user supplied routine

to be invoked at each node, and is called with three arguments. The first argument is the
address of the node being visited. The second argument is a value from the enumeration
data typetypedef enum {preorder, postorder, endorder, leaf} VISIT(see search.n >),
depending on whether this is the first, second, or third time the node has been visited (dur-
ing a depth-first, left-to-right traversal of the tree), or whether the node is a leaf. The third
argument is the level of the node in the tree, with the root as level zertseSesh( ).

Reference: SVID, REENT.
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tzset

#include <sys/types.h>
#include <time.h>
void tzset(void);

tzset( ) uses the contents of the environment varialléo override the value of the differ-
ent external variables for the time zone. It scans the contentsaofd assigns the different
fields to the respective variableset( )is called byasctime()and may be called explicitly
by the user.

Reference: POSIX.
ungetc
#include <stdio.h>
int ungetc(int ¢, FILE * strean);

Inserts charactarinto the buffer associated with inmtteam The argument will be
returned at the nextetc( ) call on that streanungetc( )returnsc and leaves the file associ-
ated withstreamunchanged. I€ equalsEOF, ungetc( ) does nothing to the buffer and
returnsEOF. Only one character of push-back is guaranteed.

Reference: ANSI.
unlink
#include <unistd.h>
int unlink(const char * path);
Removes the directory entpath

The D-CC libraries provide an interface to this operating system call. Please see your OS
manual for a complete definition.

Reference: POSIX, SYS.
_unordered

#include <math.h>
double _unordered(doublex, doubley);

Returns a non-zero valuexis unordered witly, and returns zero otherwise. See Table 4 of
the ANSI 754 standard for the meaninguabrdered
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viprintf

vfscanf

vprintf

Reference: ANSI 754, MATH, REENT.

#include <stdarg.h>
#include <stdio.h>
int vfprintf(FILE * stream const char format, va_listarg);

This is equivalent téprintf() , but with the argument list replaced &g, which must have
been initialized with the@a_start macro.

O By default in most environmentgfprintf buffers its output until a newline is output.
To cause output character-by-character without waiting for a newlinsethailf
(page 74 with a NULL buffer pointer before after opening but before writing to the
stream:

setbuf(*  stream 0);

OS callsisatty, sbrk, write.

Reference: ANSI.

#include <stdarg.h>
#include <stdio.h>
int vfscanf(FILE * stream const char ¥ormat va_listarg);

This is equivalent téscanf( ), but with the argument list replaced &g, which must have
been initialized with the@a_start macro.

OS callsiisatty, read, sbrk, write.

Reference: DCC.

#include <stdarg.h>
#include <stdio.h>
int vprintf(const char * format, va_listarg);

This is equivalent tprintf( ) , but with the argument list replaced &g, which must have
been initialized with the@a_start macro.
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vscanf

vsprintf

O By default in most environmentgprintf buffers its output until a newline is output.
To cause output character-by-character without waiting for a newlinsetiilf
(page 74 with a NULL buffer pointer before after opening but before writing to the
stream:

setbuf(*  stream 0);

OS callsisatty, sbrk, write.

Reference: ANSI.

#include <stdarg.h>
#include <stdio.h>
int vscanf(const char format, va_listarg);

This is equivalent tgcanf( ), but with the argument list replaced &ng, which must have
been initialized with thea_start macro.

OS callsisatty, read, sbrk, write.

Reference: DCC.

#include <stdarg.h>
#include <stdio.h>
int vsprintf(char * s, const char format va_listarg);

This is equivalent teprintf( ), but with the argument list replaced dmg, which must have
been initialized with thea_start macro.

OS callsisatty, sbrk, write.

Reference: ANSI, REENT.
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vsscanf

wcstombs

wctomb

write

#include <stdarg.h>
#include <stdio.h>
int vsscanf(const char %, const char format, va_listarg);

This is equivalent tgscanf( ) but with the argument list replaced dxg, which must have
been initialized with the@a_start macro.

OS callsisatty, read, sbrk, write.

Reference: DCC, REENT.

#include <stdlib.h>
size_t wcstombs(char &, const wchar_t *wcs size_tn);

Stores a multi-byte character string in the array whose first element has the address s by

converting each of the characters in the stweg It converts as if callingictomb(). It

stores no more thamcharacters, stopping after it stores a null character. It returns the num-
ber of characters stored, not counting the null character; unless there is an error, in which
case it returns -1.

Reference: ANSI.

#include <stdlib.h>
int wctomb(char *s, wchar_t wchan);

If s is not a null pointer, the function determines the number of bytes needed to represent
the multi-byte character corresponding to the wide charecctear. It convertavcharto the
corresponding multi-byte character and stores it in the array whose first element has the
address. It returns the number of bytes required, not counting the terminating null charac-
ter; unless there is an error, in which case it returns -1.

Reference: ANSI.

#include <unistd.h>
int write(int fildes const void *uf, unsignednbyte;

Writes nbytebytes from the buffepufto the filefildes
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y0

yOf

yl

y1f

The D-CC libraries provide an interface to this operating system call. Please see your OS
manual for a complete definition.

Reference: POSIX, SYS.

#include <math.h>
double yO(doublex);

Returns the Bessel function of positivef the second kind of order 0.
OS callswrite.

Reference: UNIX, MATH, REERR.

#include <mathf.h>
float yOf(float x);

Returns the Bessel function of positivef the second kind of order 0. This is the single
precision version of0( ).

OS callswrite.

Reference: DCC, MATH, REERR.

#include <math.h>
double y1(doublex);

Returns the Bessel function of positivef the second kind of order 1.
OS callswrite.

Reference: UNIX, MATH, REERR.

#include <mathf.h>
float y1f(float x);

Returns the Bessel function of positivef the second kind of order 1. This is the single
precision version of1().
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yn

ynf

OS callswrite.

Reference: DCC, MATH, REERR.

#include <math.h>
double yn(doublen, doublex);

Returns the Bessel function of positivef the second kind of order
OS callswrite.

Reference: UNIX, MATH, REERR.

#include <mathf.h>
float ynf(float n, float x);

Returns the Bessel function of positivef the second kind of order This is the single
precision version ofn( ).

OS callswrite.

Reference: DCC, MATH, REERR.
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Symbols

%f format specifier34

A

a64l function 21

abort function21

abs function21
access functior2l
acos function22

acosf function22
advance functior22, 28
alloca function22
ANSI 754 reference20
ANSI reference20
asctime function23, 91
asin function23

asinf function 23
assert function23
assert macrdl4, 24
atan function24

atan2 function24
atan2f function25
atanf function24
atexit function 25, 32
atof function 25

atoi function 25

atol function 26

B

bsearch functior26
BUFSIZ constantl7, 74-75

C

calloc function 26, 40, 71
ceil function 26-27
ceilf function 27

_chgsign function27
class
library
C++ complex.a3
C++ iostream.a4
clearerr function27
clock function 27
CLOCKS_PER_SEC constanif7, 27
close function28
COFF object module format
crt0.o startup module and libraries, parallel to
ELF 7
compile function28
complex arithmetic library, libcomplex.&
complex.a C++ complex math class libra3y
constants
BUFSIZ 17, 74-75
CLOCKS_PER_SEC17, 27
DOMAIN 59
EDOM 22-24, 60
ENTER 46
EOF 17,41,72,78,91
ERANGE 33,60
EXIT_FAILURE 17,32
EXIT_SUCCESS17, 32
FIND 46
HUGE_VAL 14, 16, 33
HUGE_VAL_F 16
_IOFBF 75
_IOLBF 75
_IONBF 75
LC_ALL 75
LC_COLLATE 75,79
LC_MONETARY 75
LC_NUMERIC 75
LC_TIME 75
L_tmpnam 88
MB_CUR_MAX 61
NULL
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in stddef.h17
in stdio.h 17
in stdlib.h 17
in string.h 17
O_APPEND 16
O_NDELAY 16
O_RDONLY 16,65
O_RDWR 16, 65
OVERFLOW 59
O_WRONLY 16, 65
PLOSS 60
RAND_MAX 70
SEEK_CUR58
SEEK _END 58
SEEK_SET58
SING 59
TLOSS 60
UNDERFLOW 59
_copysign function28
cos function28
cosf function 29
cosh function29
coshf function29
creat function14, 29, 34
ctime function 30

D

DCC reference20

defined variables, types, and constahfs17
difftime function 30

div function 17, 30, 54

div_t type 17, 30

DMALLOC_CHECK environment variablé9
DMALLOC _INIT environment variable58
DOMAIN constant59

drand48 function30, 53, 78

dup function 34

E

ecvt function 31
EDOM constant22—24, 60

ENTER constan46

environment variables
DMALLOC CHECK 59
DMALLOC INIT 58

EOF constantl7, 41, 72, 78,91

ERANGE constant33, 60

erf function 31

erfc function 32

erfcf function 32

erff function 31

errno variablel4-15, 20, 22-24, 33, 36, 42, 60, 65

__exit function 32

exit function 17, 21, 25, 32

EXIT_FAILURE constantl17, 32

EXIT_SUCCESS constant7, 32

exp function 33

expf function 33

F

fabs function33
fabsf function 33
fclose function34
fentl function 14, 16, 34
fcvt function 34
fdopen function34
feof function 35
ferror function 35
fflush function 35
fgetc function 35
fgetpos function36
fgets function36
__FILE__ preprocessor maciz8
FILE structure 38, 40, 88
file type 38
fileno function 36
files
include 13
stderr 17,40, 71
stdin 17, 45,72
stdout 17, 66, 69
FIND constant46
_finite function 36
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floating point
libcfp.a hardware libraryé
libcfp.a software library7
libcfp.a stubs library6

floor function 37

floorf function 37

fmod function 37

fmodf function 37

fopen function38

fpos_t typel7

fprintf function 38, 92

fputc function 39

fputs function 39

fread function39

free function40, 59

freopen function40

frexp function 40

frexpf function 41, 64

fscanf function41, 92

fseek function41, 71

fsetpos function42

fstat function 42

ftel function 42

function standards and definitions, table2{

functions
Seespecific function name
modifies errno marked by REERRO
reentrant marked by REENZ0

fwrite 42

G

gamma function43
gammaf function43
gevt function 43
getc function 35, 44, 91
getchar functiond4
getenv function44
getopt function44
getpid function45
gets function45
getw function 45
gmtime function45

H

hcreate functiond6

hdestroy function46

hsearch functiord6
HUGE_VAL constant14, 16, 33
HUGE_VAL_F constantsl6
hypot function 47

hypotf function 47

include files 13
include files, standard, table df4
input/output
basic character input/output library, part of sim-
ple/libc.a 6
RAM-disk library, part of cross/libc.®
_|IOFBF constant75
_IOLBF constant75
_IONBF constant75
iostream C++ library, libios.®
iostream.a C++ iostream class libragy
irand48 function47
isalnum function47
isalpha function47
isascii function48
isatty function48
iscntrl function 48
isdigit function 48
isgraph function49
islowe function 49
_isnan function49
isprint function 49
ispunct function49
isspace functiorb0
isupper function50
isxdigi function 50

J

jO function 50
jof function 51
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j1 function 51

j1f function 51
jmpbuf type 16

jn function 51

jnf function 52
jrand48 function52

K

keyword, sizeofl7
keywords

sizeof 17
kill function 52
krand48 function52

L

[3tol function 53, 58
I64a function 53
labs function53
LC_ALL constant75
LC_COLLATE constant75, 79
LC_MONETARY constant75
LC_NUMERIC constant75
Icong4 function47
Icong48 function30, 53, 57, 64
LC_TIME constant75
Idexp function53
Idexpf function 54
[div function 17, 54
Idiv_t type 17
_lessgreater functio®4
Ifind function 54
libcfp.a floating point library3
libchar.a basic character I/O libray
libd.a C++ additional standard librad/
libi.a standard C library
libimpfp.a compiler support librarg, 6
libimpl.a compiler support library
libm.a math library4
libram.a RAM disk I/O library4
libraries

complex.a, C++ complex math cla8s

iostream.a, C++ iostream clads
libcfp.a, floating point3
libchar.a, basic character /G
libd.a, additional standard C+4
libi.a, standard C4
libimpfp.a, compiler suppord, 6
libimpl.a, compiler supporé
libm.a, math4
libram.a, RAM disk 1/04

library
basic character input output, part of lib&a
complex arithmetic, libcomplex.&
floating point hardware, libcfp.&
floating point software, libcfp.&
floating point stubs, libcfp.®
iostream C++, libios.&
libc.a 6
RAM-disk input output, part of libc.®

__LINE__ preprocessor macia3

link function 55

-Im option 20

localeconv function55, 75

localtime function55

location of include files,version_path/include

log function 55

log10 function 56

log10f function 56

_logb function 56

logf function 56

longjmp function 15-16, 57, 74

Irand4 function78

Irand48 function53, 57

Isearch function54, 57

Iseek function57, 87

L_tmpnam constan88

Itol3 function 58

M

macros
assert14, 24
va_argl7
va_end17
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va_start17, 92-93
mallinfo function 58
malloc function 14, 40, 58, 71
mallopt function 59
MATH functions require math librarp0
matherr function59
matherrf function60
MB_CUR_MAX constant61
mblen function60
mbstowcs function6l
mbtowc function61
memccpy function61
memchr function62
memcmp function62
memcpy function62
memmove function62
memory allocation functiond4-15
memset function63
mktemp function63
mktime function 63
modf function 63
modff function 64
mrand48 function53, 64, 78

N

NDEBUG preprocessor macr4
_nextafter function64
__no_malloc_warningi0
__no_malloc_warning variablél
nrand48 function64
NULL constant

in stblib.h 17

in stddef.h 17

in stdio.h 17

in string.h 17

O

O_APPEND constanii6
offsetof function 65
O_NDELAY constant16
open function14, 16, 34, 65

operator, sizeofl7

option, -Im 20

O_RDONLY constantl6, 65
O_RDWR constantl6, 65
OVERFLOW constantc9
O_WRONLY constantl6, 65

P

perror function65
pipe function 34
PLOSS constan60
POSIX reference20
pow function 66

powf function 66
preprocessor macros

__FILE__23
__LINE__ 23
NDEBUG 24

printf function 34, 66
ptrdiff_t type 17
putc function 39, 68
putchar function69
putenv function69
puts function69
putw function 69

Q

gsort function70

R

raise function70

rand function70

RAND_MAX constant 70

read function20, 70

realloc function40, 71

REENT functions are reentra@0
reentrant function marked by REENAD
REERR functions modify errn@0
remove function71

rename function71
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rewind function71

S

sbrk function 72
_scalb function72
scanf function72, 93
seed4 function30
seed48 functioM?, 57, 64, 74
SEEK_CUR constant8
SEEK_END constan68
SEEK_SET constanb8
setbuf function17, 74
setjmp function15-16, 57, 74
setlocale function75
setvbuf function75
SIGABRT signal 21
sig_atomic_t typel6
sigjmpbuf type 16
siglongjmp function16
signal function76
signals

SIGABRT 21
sigsetjmp function16
sigset_t typel6
sin function 76
sinf function 76
SING constant59
sinh function 76
sinhf function 77
sizeof keyword17
sizeof operatorl7
size_ttype

in stddef.h 17

in stdio.h 17

in stdlib.h 17

in string.h 17
sprintf function 77, 93
sqrt function 77
sqrtf function 77
srand function78

srand48 function30, 47, 57, 64, 78

sscanf function78, 94

standard include files, table df4
stderr file 17,40, 71
stdin file 17, 45, 72

stdio 15, 48

stdout file 17, 66, 69
step function28, 78
strcat function79

strchr function79
strcmp function57, 79, 85
strcoll function 75, 79, 85
strcpy function80
strcspn function80
strdup function80
strerror function80
strftime function 75, 81
string functions15

strlen function82
strncat function82
strncmp function82
strncpy function83
strpbrk function83
strrchr function83
strspn function83

strstr function84

strtod function84

strtok function 84

strtol function 85

strtoul function 85

struct Iconv 55

strxfrm function 75, 85
SVID reference20

swab function86

SYS functions provided by systeg0
sys_errlist variables5
sys_nerr variable5

T

tan function 86
tanf function 86
tanh function86
tanhf function 87
tdelete function87



C Library Reference Manual

Index 103

tell function 87
tempnam function87
tfind function 88
time function 63, 88
TLOSS constanb0
tmpfile function 88
tmpnam function88
toascii function89
_tolower function89
tolower function 89
_toupper function90
toupper function89
tsearch function90
twalk function 90
types 17
div_t 17,30
fpos t17
jmpbuf 16
Idiv_t 17
ptfdiff 17
sig_atomic_t16
sigijmpbuf 16

sigset_t16
size t
in stddef.h 17
in stdio.h 17
in stdlib.h 17
in string.h 17
VISIT 90

tzset function91

U

UNDERFLOW constants9
ungetc function91

UNIX reference20

unlink function 91
_unordered functiorfl

Vv

va_arg macrol7
va_end macral7

va_list type 17

variables
erro 14-15, 20, 22-24, 33, 36, 42, 60, 65
__ho_malloc_warningrl
sys_errlist65
Sys_nerre5

va_start macral7, 92-93

vfprintf function 92

vfscanf function92

VISIT type 90

vprintf function 92

vscanf function93

vsprintf function 93

vsscanf function94

w

wcstombs function94
wctomb function94
write function 94
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yO0 function 95
yOf function 95
y1 function 95
y1f function 95
yn function 96
ynf function 96
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