
NAME 

abs - return integer absolute value 

SYNOPSIS 
int abs ( i) 
inti; 

DESCRIPTION 

The function abs returns the absolute value of its integer operand. 

APPLICATION USAGE 

•~ two-complcmen_t representation, the absolute value of the negative integer 
with lar~est magnitude UNT_MIN) is undefined. Some implementations may 
catch this as an error but others may ignore it. 

SEE ALSO 
FLOOR(BA_LIB). 

LEVEL 
Level I. 
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Base System Definition 

NAME 
jO, j I, jn, yO, y I, yn - Bessel functions 

SYNOPSIS 
#include <math.h> 

double jO(x) 
double x; 

double j1(x) 
double x; 

double jn(n, x) 

int n; 
double x; 

double yO(x) 
double x; 

double y 1( X) 

double x; 

double yn(n, x) 

int n; 
double x; 

DESCRIPTION 
The functions j O and j 1 return Bessel functions of x of the first kind of 
orders O and I respectively. 

The function jn returns the Bessel function of x of the first kind of order 
n. 

The functions yO and y 1 return Bessel functions of x of the second kind 
of orders O and I respectively. 

The function yn returns the Bessel function of x of the second kind of 
order n. 

For the functions yO, y 1 and yn, the argument x must be positive. 

RETURN VALUE 
Non-positive arguments cause yO, y 1 and yn to return the value -HUGE 
and to set errno to EDOM. In addition, a message indicating argument 
DOMAIN error is printed on the standard error output. 

Arguments too large in magnitude cause the functions jO, j 1, yO and 
y 1 to return zero and to set errno to ERANGE. In addition, a message 
indicating TLOSS error is printed on the standard error output [sec 
MA THERR(BA_ LIB) I. 

APPLICATION USAGE 
These error-handling procedures may be changed with the MATHERR(BA_LIB) 
routine. 
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APPLICATION USAGE 

!he point~r returned b~ eeed48. which can just be ignored if not needed, 
Is useful 1f a program 1s to be restarted from a given point at some future 
time. Use the pointer to get at and store the last X; value and then use· this 

SEE ALSO 
RAND(BA_LIB). 

LEVEL 
Level J. 
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NAME 
err. erfc - error function and complementary error function 

SYNOPSIS 
#include <math.h> 

double erf(x) 
double x; 

double erfc(x) 
double x; 

DESCRIPTION 
The function er f returns the error function of x, defined as follows: 

JC 

i Je-11d1 
J; 0 

APPLICATION USAGE 
The function erf c is provided because of the extreme loss of relative accu­
racy if erf ( x) is called for large x and the result subtracted from 1. O. 

SEE ALSO 
EXP(BA_LIB). 

LEVEL 
Level I. 
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NAME 
exp. log. loglO. pow. sqrt - exponential. logarithm. power. square root func• 
lions 

SYNOPSIS 
#include <math.h> 

double exp(x) 
double x; 

double log(x) 
double x; 

double log10(x) 
double x; 

double pow(x, y) 
double x, y; 

double sqrt(x) 
double x; 

DESCRIPTION 
The function exp returns e•. 

The function 1 og returns the natural logarithm of x. The value of x 
must be positive. 

The function log 10 returns the logarithm base ten of x. The value of x 
must be positive. 

The functions pow returns xY. If x is zero. y must be positive. If x is 
negative. y must be an integer. 

The function sqrt returns the non-negative square root of x. The value­
of x may not be negative. 

RETURN VALUE 

The function exp returns HUGE when the correct value would overftow or 
O when the correct value would underflow and sets errno to ERANGE. 

The functions log and log 1 0 return -HUGE and set errno to 
EDOM when x is non-positive. A message indicating DOMAIN error for 
s I NG error when x is O) is printed on the standard error output. 

The function pow returns O and sets errno to EDOM when x is O and 
y is non-positive, or when x is negative and y is not an integer. In these 
cases a message indicating DOMAIN error is printed on the standard error 
output. When the correct value for pow would overflow or underflow, pow 
returns ±HUGE or O respectively and sets errno to ERANGE. 

The function sqrt returns O and sets errno to EDOM when x is nega­
tive. A message indicating DOMAIN error is printed on the standard error 
output. 
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APPLICATION USAGE . be changed with the MATHERR(BA_LIB) 
These error-handling procedures may 

routine. 

SEE ALSO 
HYPOT(BA LIB), MATHERR(BA_LIB), SINH(BA_LIB). 

FUTURE DIRECTIONS . d fi ed b the <math. h> header file. This 
A macro HUGE VAL will be e ~ . y +oo on a system support• 
macro will call a-function which wl ill ~:;u~~:~n on a system that does not 
ing the IEEE P754 standard or + MA 
support the IEEE P754 standard. 

The function exp will return 
HUGE_ VAL when the correct value 

over Dows. 

log and l og 10 will return -HUGE - VAL when x is not 
The functions 
positive. 
The function sqrt will return -0 when the value of xis -0. 

• GE VAL when an illegal com-
The return value of pow will be negative HU -
bination of input arguments is passed to pow. 

LEVEL 
Level I. 
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FLOOR(BA_ LIB) 

NAME 
f11111r, c.:c il, f111rnl, lahs -- flour, rl'ili111:, rc111ai1ull'r, al1s11l11tc vnluc l1111clio11s 

SYNOPSIS 

f/includc < mnlh.h> 

1louhle floor ( x) 
double x; 

douhle ceil(x) 
double x; 

douhle fmod(x, y) 
douhle x, y; 

douhle fnhs(x) 
double x; 

DESCRIPTION 
The f1111clio11 floor returns I he lori:csl inlct:l'r (as o 
numl>er) nol greotcr l hon x. 

The fu11cli1111 ceil returns the smallcsl intci:cr 11111 less thnn x • 

The funclinn fmod relurn!I the l111ntini:•p11i11l rr mnimlcr of the divisi11n a, · 
x hy Y, x if y is 1.ern or if x/y would ov11rflow . Ot lwrwh1e the numlJer • I'. 
with the snme s ii:11 ns x, s1Kh Lhnt x = iy I/ fur some intci:cr i, ,~ • 

1/1 < b·I- :1-
The f1111cli1111 fohs returns the obsolutc vnl11c nf x, i.e., I xi, 

SEE ALSO 
ABS(BA_LIB). 

LEVEL 
Level I . 

Ft0<f 
NAME 

frexp, ldexp, modf - manipulate parts of noating-point numbers 

SYNOPSIS 
double frexp(va lue, eptr) 
double value; 
int •eptr; 

double ldexp(value, exp) 
double value; 
int exp; 

double modf(value, iptr) 
double value, •iptr; 

DESCRIPTION 
Every non-zero number carl'bc written uniquely as x•2n, where the mantissa 
(fraction) x is in the range 0.5 ~Ix I < 1.0 and the exponent n is an integer. 
The function frexp returns the mantissa of a double value and 
stores the exponent indirectly in the location pointed to by e pt r . If 
value is 0, both results returned by frexp arc 0. 

The function ldexp returns the quantity value•2cxp_ 

The function mod f returns the fractional part of v a 1 u e and stores the 
integral part indirectly in the location pointed to by iptr. Both the frac­
tional and integer parts have the same sign as va 1 ue. 

RETURN VALUE 
If ldexp would cause overnow, ±HUGE is returned (according to the sign 

of value) and errno is set to ERANGE. 

If ldexp would cause undcrnow, O is returned and errno is set to 

ERANGE. 

FUTURE DIRECTIONS 
A macro HUGE_VAL will be defined by the <math.h> header file This 
macro will call a function which will either return +oo on a system support­
ing the IEEE r7S4 standard or +(MAXDOUBLEI on a system that does not 

support the IEEE P7S4 standard. 

The return value of ldexp will be ±HUGE_ VAL (according to the sign of 

value) in case ofovcrnow. 

LEVEL 
Level I . 
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GAMMA(BA _ LIB) 

NAME 

gamma - log gamma runction 

SYNOPSIS 

#include <math.h> 

double gamma(x) 
double x; 

extern int signgam; 

DESCRIPTION 

The runction gamma returns ln(lr(x) I), where f(x) is defined as: 
ao 

f e-t ,x-ldt 
0 

The sign or r(x) is returned in the external integer signgam. The argu­
ment x may not be a non-positive integer. 

The following C program fragment might be used to calculate f: 

if ((y = gamma(x)) > LN MAXDOUBLE) 
error(); -

y = signgam • exp(y); 

RETURN VALUE 

For non-positive integer arguments HUGE is returned, and errno is set to 
EDOM. A message indicating SING error is printed on the standard error 
output [see MATHERR(BA_LIB)). 

If the correct value would overflow, gamma returns HUGE and sets 
errno to ERANGE. 

APPLICATION USAGE 

These error-handling procedures may be changed with the MATHERR(BA_LIB) 
routine. 

SEE ALSO 

EXP(BA_LIB), MATHERR(BA_LIB). 

FUTURE DIRECTIONS 

A macro HUGE VAL will be defined by the <math. h> header file. This 
macro will call a -function which will either return +oo on a system support­
ing the IEEE P754 standard or +(MAXDOUBLEI on a system that does not 
support the IEEE P754 standard. 

Uthe correct value overflows, gamma will return HUGE VAL. 

LEVEL 

Level I. 
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NAME 

getc, getchar, fgetc, getw - get character or word from a stream 

SYNOPSIS 

#include <stdio.h> 

int getc(stream) 
FILE •stream; 

int getchar ( ) 

int fgetc(stream) 
FILE •stream; 

int getw(stream) 
FIL~ •stream; 

DESCRIPTION 

The function getc returns the next character (i.e., byte) from the named 
input stream as an integer. It also moves the file pointer, if defined, 
ahead one character in stream. The macro getchar is defined as 
getc ( std in). Both getc and get char arc macros. 

The function f getc behaves like getc but is a function rather than a 
macro. The function f getc runs more slowly than getc but it takes less 
space per invocation and its name can be passed as an argument to a func­
tion. 

The function getw returns the next word (i.e., integer) from the named 
input stream. The function getw increments the associated file pointer, 
if defined, to point to the next word. The size of a word is the size of an 
integer and varies from machine to machine. The function get w assumes 
no special alignment in the file. 

RETURN VALUE 

These functions return the constant EOP at end-or-file or upon an error. 
Because EOF is a valid integer, the FERROR(BA_OS) routine should be used 
to detect get w errors. 

APPLICATION USAGE 

If the integer value returned by getc, getchar or fgetc is stored 
into a character variable and then compared against the integer constant 
EOF, the comparison may never succeed because sign-extension of a charac­
ter on widening to integer is machine-dependent. 

Because of possible dilfercnces in word length and byte ordering, files written 
using putw arc machine-dependent and may not be read using getw on a 
diff erenl processor. 

Because it is implemented as a macro. getc treats incorrectly a stream 
argument with side effects. In particular. getc ( • f + +) does not work 
sensibly. The function f getc should be used instead. 
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SEE ALSO 

MALLOC(BA_OS), BSEARCH(BA_LIB), LSEARCH(BA_LIB), STRING(BA LIB) 
TSEARCH(BA_LIB). - • 

FUTURE DIRECTIONS 

T~e restriction of having only one hash search table active at any given time 
wlll be removed. 

LEVEL 

Level I. 

Page 186 
Base System Definition 

Hrru, 

NAME 
hypot - Euclidean distance function 

SYNOPSIS 
#include <math.h> 

double hypot(x, y) 
double x, y; 

DESCRIPTION 

The function hypot returns sqrt ( x • x + y • y). taking precau­
tions against unwarranted overftows. 

RETURN VALUE 
When the correct value would overflow, hypot returns HUGE and sets 
errno to ERANGE. 

These error-handling procedures may be changed with the function defined 
by the MATHERR(BA_LIB) routine. 

SEE ALSO 
MA THERR(BA_LIB). 

FUTURE DIRECTIONS 
A macro HUGE VAL will be defined by the <math. h> header file. This 
macro will call a-function which will either return +00 on a system support­
ing the IEEE P7S4 standard or +IMAXDOUBLE) on a system that docs not 
support the IEEE P7S4 standard. 

The function hypot will return HUGE VAL when the correct value 
over Dows. 

LEVEL 
Level I. 
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NAME 
matherr - crror•handling runction 

SYNOPSIS 
#include <math.h> 

int matherr(x) 
struct exception •x; 

DESCRIPTION 

The function matherr is invoked by math library roulincs when errors arc 
detected. Users may define their own procedures for handling errors, by 
including a funclion named ma th err in their programs. The function 
matherr must be of the form described above. When an error occurs, a 
pointer to the exception structure x will be passed to the useMupplied 
ma th err function. This structure, which is defined by the <ma th. h> 
header file, includes the following members: 

int type; 
char •name; 
double arg1, arg2, retval; 

The clement type is an integer describing the type of error that has 
occurred from the following list defined by the <ma th. h> header file: 

DOMAIN 
SING 
OVERFLOW 
UNDERFLOW 
TLOSS 
PLOSS 

argument domain error. 
argument singularity. 
overftow range error. 
underflow range error. 
total loss of significance. 
partial loss of significance. 

The element name points to a string containing the name of the routine 
that incurred the error. The elements arg 1 and arg2 arc the first and 
second arguments with which the routine was invoked. 

The element retval is set to the default value that will be returned by the 
routine unless the user"s ma therr function sets it to a different value. 

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

If the function ma th err is not supplied by the user, the default error• 
handling procedures, described with the math library routines involved, will 
be invoked upon error. These procedures are also summarized in the table 
below. In every case, errno is set to EDOM or ERANGE and the pro• 
gram continues. 
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ERRORS 
DEFAULT ERROR HANDLING PROCEDURfS 

Typtl of Error, 

l)'pc DOMAIN SING OVERFLOW UNDERFLOW 
errno EDON IDON ERANGI HANCE 

BESSEL: - - - -
yo, y1. yn Car9 c Mlt-H - - -
EXP: - - H 0 
LOO, LOOIO: 

hr9 C 0) M,-H - - -
C•r9 . OJ - M,-H - -

POW: - - *" 0 
nc1 •• non•lnl M,O - - -

0 •• IIOCl-pol 

SQRT: M,O - - -
OAMMA: - M,H H -
HYPOT: - - II -
SINH: - - :tit -
COSH: - - H -
SIN, COS, TAN: - - - -
ASIN, ACOS, ATAN2: M,O - - -

ABBREVIATIONS 
• A1 much •• poHiblc or lhc 'ftlue It rclurncd. 
M Masaac ia prinlcd (IDON error). 
H Hue• Is rclurnod. 

-II -HUGI 11 returned. 
:tit HUGI or -HUGI la rclurncd. 

0 O I• rclurncd. 

EXAMPLE 
linclude cmath.h> 

int matherr(x) 
register atruct exception •x; 
( 

avltch (x->type) ( 
case DOMAIN: 

TLOSS 
ERANGZ 

P.t, 0 

--
----
-
---
-

M, 0 

-

/• change aqrt to return aqrt(-arg1), not 0 •/ 
if ( letrcmp(x->name, ••qrt•tt ( 

x->retval • aqrt(-x->arg1); 

PLOSS 
lllANGE . 

-
-
--
--
-
----. 
-

return (O); I• print meeaage and •et errno •/ 

case SING: 
/• SING or other DOMAIN erra, print ••••age and abort •I 
fprlntf(atderr, •domain error in Xa\n•, x->name); 
abort ( ) ; 

case PLOSS: 
/• print det~ilod error mo ■■age •/ 
fprintf(atderr, •1oe ■ of aignificance in X■ (Xg) • Xg\n•, 

x->name, x->ar91, x->retval); 
return (1); I• take no other action•/ 

) 

return (0); /• all other errors, execute default procedure •I 
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FUTURE DIRECTIONS 

The math runctions which return HUGE or ±HUGE on overflow will return 
HUGE_ VAL or ±HUGE_ VAL respectively. 

LEVEL 

Level I. 
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NAME 
mcmccpy, mcmchr, memcmp, memcpy, memset - memory operalions 

SYNOPSIS 

#include <memory.h> 

char •memccpy(s1, s2, c, n) 
char •s1, •e2; 
int c, n; 

char •memchr(e, c, n) 
char •s; 
int c, n; 

int memcmp(s1, s2, n) 
char •s1, •s2; 
int n; 

char •memcpy(s1, s2, n) 
char •s1, •s2; 
int n; 

char •memset(e, c, n) 
char •s; 
int c, n; 

DESCRIPTION 
These runctions operate as efficiently as possible on memory areas (arrays or 
characters bounded by a count, not terminated by a null character). They do 
not check ror the overflow of any receiving memory area. 

The runction memccpy copies characters from memory area a2 into s 1, 
stopping after the first occurrence of character c has been copied or after n 
characters have been copied, whichever comes first. It returns a pointer to 
the character after the copy of c in e 1, or a NULL pointer if c was not 
found in the first n characters of s 2. 

The function memchr returns a pointer to the first occurrence of character 
c in lhe first n characters of memory area s, or a NULL pointer if c does 
not occur. 

The function memcmp compares its arguments, looking at the first n char­
acters only. It returns an integer less than, equal to or greater than 0, 
according as s 1 is lexicographically less than, equal to or greater than s 2. 

The function memcpy copies n characters from memory area s2 to s 1. 
It returns s 1. 

The function memset sets the first n characters in memory area s to the 
value of character c. It returns s. 
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PRINTF(BA_ue, 

NAME 

a,rinU. r1,ri11H, sprintf - - print li,r111nlf1•,I 011tp11t 
SYNOPSIS 

{linchufo <Rldio.h> 

int printf( formnt I , nr,t I ... ) 
dmr •rormnl; 

int f1,rint f(Rt rl'nm, formnt I , nr,t I ... ) 
1•'11.,M •Rtr~nm; 
chnr •rormnt; 

inl Rfninl f(,-;, formnt I , nrg I ... ) 
chnr •s, •rormnt; 

DESCRIPTION 

Th<' fondio11 1,rinlf plnrt•s 011lp11f on lhP Rl111ulanl 011lp11f. ~tr<•mn stdout. 

The fonclion f1,rintr plm·<'s rn1lpul 011 tl1<' 1u11m•,I 01111ml. Rlrcnm. 

The funclion ,;11rintf plnt·l's output, follmvrd hy lh<' 1111II d1nrnc·l<'r (\0) in 

c·nns<'cut.ivr hylrs starling nl. •s. ll iR 1hr ll!-lt•r·s tt''-l"msihilily l.o emmre 
11ml f'nm11,th stnrn,tr is n\'nilnhl<'. Rnc-h htm·t icm rrlurns 1hr m11nhrr nf chnr• 
ndc•ri:i lrn11smill1•rl (nut induclinJ! the \0 in IIH' ,·as1• of Rl>rintf) or n ne5ln• 
t h·r vnlur. if nn out put f'tror wns f'nrounl<'r<'d. 

l•:nrh ol' lh1•sf' fun,·t ions rnn,·c•rls.'formnls 11ml prints its nrgs mulrr cnntml 
nf lh<' formnl. Thr formnt is n dmrndc•r-slri1tJ? thnl ronlnins three tY1JH 
of ohjrl'ls dl'fitlt'd helmv: 

I. plnin-chnrnc-h•rs lhnl nr(' i:iimply c-opic•d lo tlu! m1lp11t stream; 

2. <'Scnpc-srq11<'11C'f'S thnl rc•1>r<'!'IC!llt nm1-1,tmphi,· c-lunnd1•rs; nml 

a. ro11versin11-specifiml.ions. 

The followinJ? rs<"npr-s1•c111rnc:<'s prmlurf' I hl' n!-lsorintc•d nc-1 ion on display 
d,•vicr.s c:npnhlc• of' I h1! nd ion: 

\h 

\f 

I• ..... 11 I 

I lm·k~r uu·r. 

l\1nvf'~ I hr prinl in~ posit iun to m1r rlmrnc-t1•f IIC'forr I he currt'nl 
posit i1111, unlc·sR t Ill' ,·urt«'III posit ion if; I ht• slnrt of n linr. 

Form F1•1•1l. 

Mm .. ·1•s I he• print inu posil ion lo I hr inil ial prinl inJ! position or 
I hr. m·xt loJ?iml pa1:1•. 

PRINTF(BA_ue, 

.•· \n Nrw lim•. 
I r>.·lm•f's lhc 1,rintinK 1,osilicm lo I.hr. stnrt of the nrxt linr.. 

•I 
; 

·It 
\r <'nrrinJ!r r<'lmn. 

Mm·cs 1hr 1,ri11ting 1msition In 1hr stnrt oft.ht> rurrt'nf linr. 

··• \l lloriwnlal tnh. 

I 

:·• 

I· 

; 

\v 

l\1m·1•s t hr 1•ri11l.inJ? posil ion In llw nrict implrnwnt nli1111 clf'f'iiwri 
lmriwntnl lnh 1,osilion cm the rurrr.nt. line. 

Vrrt ir.nl tnh. 
Movf'!I 1hr printing pnsitio11 lo the stnrt of 1hr m•xt 
implemrnlnticm-defi1H'rl \."C'rlic-nl tnh 1,nsition. 

l~nch cnnvf'rsicm sprdf'iml.icm is inl rmhu·rd hy U1<' chnrnd rr %. A fl 1•r t hP 
chnrnctcr %. I hr followinK npprnr in S<'c1urnc-<': 

Zt•rn or mot<' flng.tt, which mqdify thr. mrnning nf the c:om·rrsinn 
sprdfimt ion. 

An n11tinnnl siring of dr,·imnl digits l.o Rprcify A mmnnmn fi,•ld 
widtl,. If thr mnvertrd vnlue hnR frwer chnradrr~ lhnn thP firld 
wi<llh. it will hr ,,nddrd on lh<' lrfl (or right. if thr IPfl-Arlj11slm('l1I 
rlnl{ (-), clC'scrihl'd below. hns hren ~iven) ln the firld wicllh. 

A 11rrri~iu,1 thnl gives thf' minimum numher of ,li~itR In npprnr for 
t.hr d, i, o. u. x. nr X cmwrrsionR (th<' field is parlclrd with lrmling 
7.rtos), I hr nmnhrr nf diJ?itR to RftpC'nr Afler the clrdmnl point. for 
thr e. E nnd r c·onvrrsinns. the maximum numhPr of RiJ?nifi1·Anl 
,ligits for the g and G ronversion; or the mnxinmm 1111mhE'r of 
c:hnrncll'tfl tn h<' 1,rint<'d from R sl.ring in R conversion. Thr prl'ri­
sinn tnkrs th<' form nf R 1,rriod (.) followed hy R df'rimnl digit 
shinJ?; n null ,liJ?il Rt.ring is trenled ns Zf'ro. l'mMing R(lf't'ifif'<i by 
t.hr. J>rl'ci!:1ion m·rrricleR lhl' p:ulrling s11l'cified by the fir.Id width. 

An 01•1.icmnl I (l'II) l.n R[l<'rify I.hat A following d. I, o, ti, x or X 
ccnl\'rrsion rhnrnch•r npplirR ln n long integer arg. An I hf'forp 
nny ol lll'r rmn-rrsicm dmrndrr is iJ?norf'd. 

A ,·,m,·rrsinn c·hnmdrr (st•f' ln•lnw) thnt. imlic-nlf'ff lhf' lypl' of 
t·nn,·rrsinn lo l,f' npplir«I. 

A /irld wi,ltla nr 11r,·f'i~im1 mny he imlkntrrl hy nn nslerfak (•) instrncl of R 

digit string. In this rni;f', nn inlr~rr nrf( Rt1pplit•R lhf' firld wiclth or pr«-ri­
Rion. 'l'hC' nrg thnt is nrhmlly t·om·c•rtr,I is nnl f<'khrd until thr c·om·rrsion 
foller is sc•f'n, so tlw nrgs spt'dfying fil'ld width or ptf'dsinn nu1!-t ar,prnr 
before the nr,t (if nny) In hr 1·onv<'th•d. If 1hr. prrri.ttiun nrgmnrnl is 



PRINTF(BA_LIB) 

n<'f?Rl.ive, ii will h<' r.hnngcd lo 1.ern. ij 
Thr. fin,: chnrnctrrs nnd their mcnnin,tR nre: .!:. 

Th<' resull or lh<' conversion will hr ldt-just ifif'fl wit.hin the n,111.f 
·l 

+ 'l'hr rrsult. or n si1ined convrrsion will nlwnys hrgin wil.h a •let·: 
<• or-). -~ 

hlnnk rr 1hr rirsl .dmrnrlrr or n flit.turd mnvn~inn iR 1101. n sign, n hlanlt 
will he 1nr.11emlrd to the rrsult. Thi11 mrnns tlml ir lhc hlanl: 
mul + Onw~ hnth np11r.nr, lh<' hlnnk Ong will he iJ!nnred. ! 

1 . 
# Thr vnhll' is lo he •·ouvrrtrd In nn nlt,·mntr form. l•"or c, d, L ,; 

nml u conversions. I.he Ong. hns no <'rrrct. For o conversion, I 
im·renses I.he 1•r<'cisicm lo forc:e thr first dit?it of the result to lit; 
n 1.crn. For x nr X runvNsion, n nnn-1.ero rrsull will hove 01 •· 
OX prept>ndrd lo it. l•'or e, F., r. "• nnd U <'nnversiom1, ttie; 
result will nlwnvs ronlnin n decimnl point .. cvrn if nn digilfl ,,._. • 
lnw the point. (;mrmnlly, n decimnl point. npprnrs in the rl'imlt J 
these convC'rsinnR only ir n di~il follnw!I ii). 1-'nr Ii( and a 
conversions. lroilinR zeroes will not he rcmtl\'cd from lhe resii .• ., 
m; they normnlly nre. ;• , 

l~nch conversion <'hnrnder resulb in retching 1.c-ro or more argR. 'J\t 
results nre umldinecl if there nre i111mrricient nrJtR for lhe formnl. If it.: 
formnl iR exhnusled while nrgs rcmnin. the eXC('SR nrgs nrc ignored. 

The cnnv•miion clmrncll'rs nml lhrir ml'onings nr<': • { 
11 

d,i,o,u,x,X The intl'g<'r nrg iR converlrd to RiJ?nr,I <lr.cimol (d or I~: 
unsigned octnl (o), nnsi~ned dr.-imnl (u), or unsigned h,u-., 
dccimnl notnlinn (x nnd X). 'l'he 'Jl convt>rsion use11 tht; 
Ir.tiers nbcder and the X converRinn useR the leUmi 
AIICl>f.li'. Thr. 11rr.ci.-.in11 cn1111mnrnt or nrg RJJl'Cifil'!I It., 
minimum numher of digils In n111n•nr. Ir thr. vnlue being rol-~ 
\'r.rted cnn 1,r. r('11rf'RC'llll'd in rf'wl'r diRilR thnn the Rl)C!cirw4· 
minimum. it will hr. l':<IJnmh·d \\'ith lrnding 1.eror.a. 'n. 
default predRion is I . The result of ronvl'rling n zero \'IIM 

1 

r 
with n prrdsinn or O is n null st rin~. 

The Oont or duuhlr. nrg is ('Clll\'f'rlPd tu drc·imnl notntinn le I 

the styfo 1-lddd.cldd, when• thr nmnhrr or di,tit.s nrtl'r lilt· 
<h•dmnl poinl is t1qunl lo I.hr. 1m·,•i,;inn s1wdrirntin11. If ti, 
I"''"'-'''°" is nmiltrd rrom nrJ!. six ,liJtils nrr. oul.1ml; i( lM. 
prrci!tim1 is cx11lidl ly 0, no d•••·imnl point RJJprnrs. 'I 

, I I ... I.,_, 

e,E 

I. 

1,G 

I 

PRINTF(BA_ue, 

'l'hr Oont or dnuhlr. nrg iR ronvrrl<'cl to thr c:l_\·lp 
1-fd.ddcle ± dd, whrrr. there iR one digit hr.fore t hr. drdmnl 
f)oint. nnd lhe tmmhl'r or cligils nrter it is r,111nl to thf' Jln·d· 
Rinn. Whrn the prr.<'ision iR missing, Rix di~it!I nre pmd11rrrl: 
if th., pr<'dsinn i!I 0, nn drdmnl point n1111rnrR. Thr F. 
conversion chnrndrr will 11rmlure A numh<'r with I~ insll':ul of 
c introducing the ex1,cmrnl. 

Thf' ex1mnf'nl nlwnyR <'nnlninR nl l<'md two ,li~its. ll11wrvrr. 
if the \•nine to hf' 1ninted is ~rC'nlrr thnn or rr111nl In 
I I~ I I 00, nddilionnl exf)onent digits will hr 1•rinh•,I ns nr,·rs. 
snry . 

'l'h(' nnnt. or dnuhlr. nr,c ii; printrd in Rtylr r or (' (or in slylf' 
F. in t.h<' rnse or n G cntl\'('rsion chnrnctrr). wil h the 1nf'dsion 
Rl•rcifyinft thr numhrr or significnnt digiti1. Thr Rlyle usrrl 
dr11rnd!I nn the vnh1e cc111vt1rled: i;tyle e will Im 11Rrd only ir 
U,r t'Xftnnenl re!lull ing r rnm I he converRion is lf'flR I hn n -4 nr 
J!rrnter limn thr prr<·isinn. Trniling 1.emrs nrr rt>movr,I from 
I hr r<'sull. A drrimnl point n1,pcnrs only ir il is follnwrd hy n 
dit.tit. 

Thr. chnrncler Rrf( is prinlrd. 

'l'hr nrf( iR tnken In hl' n string (rhnractl'r pninlrr) nml rhnr­
nrlrri1 hnm the string nre 11rinlrd until n null rhnrnrlrr (\0) 
ii1 l'nommtered or 1hr numh<'r nr chnrnrtrr!I indirnted hy I.hf' 
1>rrri.~iu11 ~a,ecificntiun of nrf( iR rrnc·hrd. tr lhe prrdsion is 
omit.led from ar5e, it is tnkrn tn he infinitr. Ro nll rhnrndrrs 
1111 to lhe first null c·hnrnctl'r nre print.<'d. A NtJU. vnlm• for 
arf( will yi<"ld umldinrd rrsultR. 

l'rint n %; no nrgument. is cotl\'ertrd. 

If the chnrnctrr nrter the % iR nnt n vnlid conversion rhnrndrr. 1hr m;;ulls 
of the conversion nre umlrfined. • 



PRINTF(BA_ LIB) 

I 
! 

l11 1111 <·as ,· llo1•s a 111111 -rxish ·nl or :rnrnll fi ,·ld w idlh n111sr lnmcol.inn ol e 1 • 

fi_r.ld; if thr n •sull of o rn,_ivr,rs ion iR wi,~r r thnn tlu• ~i,·ld wi,lth, I.he fir.Iii ii I 
s 1111pl;>' r xp11111lc•II to ront11111 thr ,·m ivrrn111n n •sull . ( .ha rad rm gr ncrnlr1l by •.\ 
pri 11 If n tul f11ri nt f ore pri 11I ,,d 11!1 if IIH' P U I C(II/\ . I.Ill) roul inr. hml hrrn : 

rn lh•d . 
RETURN VALUE 

Tlw f1111t:li1111s printf, f11rintf. 0111I r;printf r,•l11rn llw 1111111hr r of chnrnc 

trrs trnwunitt r d. nr rl'lum - 1 if nn e rror was rm·rnn1t1•n•rl. 

EXAMPLE 
T o print 11 !lair 111111 t. imr in 1hr. form Suruln:v , ,July :1, 10:02, whr 

W<'c kdn}' 111111 month rHl' pninl r rn lo n11ll -ln111in:1lc•d s lrin1:s: 

p rin t [(" ¾s , %s %I , %d :%.2 <l ", 
wee kday , mo n t h, d ay , 

To pri11l ,,, to f, ll1•d111nl plarcs: 

h o u r , mi n); 

p r in t f("pi = %.Sf", 4 • ata n{1.0)); 

SEE ALSO 
P UTC(O/\ _ LIO), SCANF(O/\_ Lll3), FOPEN(O/\ __ OS). 

FUTURE DIRECTIONS • • 
Thr. f1111c l.ion pri nlf w ill mnke nvnilnhlr. chnrncler RI ring rrprcRcnlnlinnA I~' 

.Y_ 111111 • nol n 1111mhe r" (NnN: n symhol ic 1•111 ity e nrrulr d in Oooli11~ tMilnl 
format) (o support the rn1rn 1'7fH 11t11111l11ril. ·•i! 

LEVEL 
Level I. 

SCANF(BA_ LIB) 

ME 
!' Rrnnf. fRn111f. ss,·1111f - • 

NOPSIS 

ro11\·rrl formal h ·d inpul 

ii Ninc lml<' <sl1lio.h :--
1, 

I• 

,, 

·1 

' 

.. 

Int i;cnnf(formnt I , poinl<-r I ... ) 
chnr •formnl; 

Int fscnnf(sl n •nm, 
FILE • i;tr<.'nm; 
chnr •formnl; 

formnl I, poinl<-r I .. . )) 

Int r;i;c nnf(s, formnt. 1 , poinl<'r I .. . ) 

chnr •s, • formnl ; 

ICRIPTION 
.'~~- The fu11ct io11 s c nnf rC'nd ~ from thr s ln mlard i11pu l s t rrnm i;tdin. 

t The f1111ctio11 fscnnf ri·ml~ fro m 1hr nnmr ll inp11I i;lrC'nm. 

. ;~; The f1111c li1111 i;sc nnf n •11ds from thr r harncter string 11. 

:~'i, Ench fu11clion rrnlls drnrnctrrs. intrrprrlR thr m ncco rclin g to n f11rmn t. nml 
I· , . 1lorcs lhe rria,ll!< in il R nrgrnnr nlR. Ench rx pN:I!:, 11R nrgumrnl R. 11 rc ,nt r11l 

1· ;['. 1l ri11g formnt rlrsrrihC'tl hr low nml 11 ~rt of pointe r nrgu m r nl s inclirnl ing 

,ii where lhc convertr d input i;houl<I h C' glorr ll. 

:! The control s tring t1!'11nlly r o nlni11~ rnrwrrRin n !<prr ifirnt ions. w hich nrr 
~;,URecl lo dirC'cl inkrprrlnl ion of i11pul grqucnceR. Thr ronl rol s l r i11g m n~• 

.J. co11loi11: 

I. Whil r -gparr d,nrndrr~ (hln 11ks. tnhs. 11rw-li11r~. o r form -f,•rcls \ 

which , r xrrpt in l wo rn~rR clrsrrihrcl hr low, causr i11p11I lo hr rrncl 

111, l o I.he nr,il 11011-wl,itr -s)lnrr chnrnl'ler. 

2. A11 ordi1111ry rlrnrnrl rr (11111 % ), whir h mus t. m nkh the n!'x t chnrnc ­

lcr o f t hr input gt rrn m . 

3. Convl'rs i11n s prri firnt ion~. 1·11ns is l ing of thr drnr11rlrr %, 1111 
optional 11gsignmr n l g11pprr~si11g thr cl1A rnc tr r • . n clrc im nl cligil 
Rl ring I hnl sp rririrg 11 11 opl ionnl n11111rrirol 111nx in111m fi r Id widl h . 
11 11 optional lt•tl rr I (r•lll ur h inclirn ling l h r s i1.r of thr rrr-rivi 11g 

vnriahlr , 11ml n r o11\·c·rs i1111 n ,di• . 

l l, ,f i n iti,,11 ,\, h l1•111 h 1111 



SCANF(BA_ LIO) 

Thr 1·011v1•rsi1111 l'hnrndl'fs d, 11, o, x, nml I mny Ill' prrnd1'1I hy I or h lo 1· 
imlirnh· that a p11i11h•r 111 10111( or 111 short rnllu•r 1111111 111 Int i~ in tht 
nri:11111rnl lis t. ~i11_,ilnrly, t hi' 1·1111~·1·rsi11n 1"harn1•tl'f>1 I', r, 111111 g mny he_,,, .. , 
l'l'd1•d hy I tu 11ulirntr thal n p11111tl'f to double rnthl'f thnn to rlonl ,~ In i' 
t Ill' nri:11111l'nt lisl. Tlw I or h 11111difil'f is i1!1111rr1I J'ur 111 lwr r1111vcrsi1111 d,nr• i· 

art1·rn. 

TIii' srnnr 1·11m·rrsi1111 t1•r111inntl's nt 1'1111 of J'ili•. al 1111' rnd 
sl rini:, or whrn an input ('h:1rndN n1nllids \\'ii h I h1• c,1111 rol s t rin,:. In thf I • 
lntlcr 1·11sc•, th1• 11lfr111lin1: charnl'lcr is h·f'l 11m1•nd in lh1• inpul s trc11111. t · 

RETURN VALUE t 
'l'hl'SC rout inrs rel.urn the 1111111hl'r of s111·1·1•ssf11lly mnl d11•tl nnrl M~i~n,4 , 
input. items; thi~ numhr r rnn hi' 7.l'ffl in the c\'l'nt of nn cnrly cnn0ic1 )• 
h1'1.w1•r11 1111 inpul l'linrnl'IN r1111I the n111lr11I ~lrin,:. If 1111' inpul rml~ hcfort jl 

thl' fir~t. ('llllllid or r11m·rrsion, EOF is rrtunll'd . ·1( 
APPLICATION USAGE 

Trnilin1: whitr spnrr (im:lmli11i: n 11rw-li1ll') is 1 .. n. 1111rl'ml unlcs~ mnlchc1I 11 : 
t.hc cont.ml s lrin,:. I 
Tlw s111-r1•ss of lilrrnl 111111!-hc~ nml s11ppri·ss1·1I nssi1!11111rnl s is 1111l ilimt 

d!'lcrminnhle. 
EXAMPLE 

The rnll 111 lhe f1111cl.i11n scnnf: 

int i , n; float x; c h ,1r name( S OJ; 
n = scan (( 11 %d%!%s". &i, &x, n r1 me ); 

with lhc inpul li11r: 

25 5~.32E- 1 thompson 

will nssii:11 l11 11 !hr vnlur :1, In i 1111' rnh11• 21'i , 111 x thr rnluc f>A:12, a 

nnrnc will contain lhompson\ O. 

Thi' call to tlw function scnnf: 

inti; float x; ch a r nam <! ( SO ) ; 
( void ) sca n f ( "¼ 2 d % f % • d ¼ ( 0 -- 9 I " , & i , & x , 

with llw inpul li1w: l 

56789 0123 56a72 ~1 
will 11ss i1:n 56 (11 i, 78!).0 lo x, skip O I 2:1 , and pl:11·1' IIH' st.rini: f>ll\ 01t·· 
1111111<'. Thi' ,wxt rnll t11 ~1•tch11r l!<l'I ' Gl:TC(OA I.IOJI will r1•t11111 n. 

! ·, 
;1, 
fl'' 

SCANF(BA_ LIB) 

' , l!E ALSO 
; ,:,, GETC(OA. LIOI, PnlNlF(OA._LIOI, S TnTOO(OA LIDI, S Tn fOL(OA _LIB). 

· ,UTURE DIRECTIONS 

. J,' 
~ • • I } . 

The f11111'1 ion 1-1·1111r will makr nvnilahli• d,arndl'f s l ring n•prMrnl at in ns fnr 
oo 111111 "rml n 1111111l11•r" (NaN: n sy111l111lil' rntity r11nirll'd in noatinJ.! point 
formnt.) t.o s11ppnrt th!' IEEE 1'7!H stnnclnrd. 

~VEL 
Level I . 



SIGNAL(BA _ OS) 

NAME 
signal - specify what to do upon receipt of a signal 

SYNOPSIS 
#include <signal.h> 

int ( •signal ( sig, func)) ( ) 
int aig; 
int ( • func) ( ) ; 

DESCRIPTION 
The function signal allows the calling-process to choose one of three ways 
in which it is possible to handle the receipt or a specific signal. 

The argument sig specifics the signal and the argument func specifics 
the choice. The argument s i g can be assigned any one of the following 
signals except SIGKILL: 

SIGHUP hangup 

SIGINT interrupt 

SIGQUIT quit• 

SIGILL illegal instruction (not reset when caught}• 

SIGTRAP trace trap foot reset when caught)• 

SIGFPE floating point exception• 

SIGKILL kill (cannot be caught or ignored) 

SIGSYS bad argument to routine• 

SIGPIPE write on a pipe with no one to read it 

SIGALRM alarm clock 

SIGTERM software termination signal 

SIGUSR 1 user-defined signal I 

SIGUSR2 user-defined signal 2 

For portability, application-programs should use or catch only the signals 
listed above; other signals arc hardware and implementation-dependent and 
may have very different meanings or results across systems (For example, the 
System V signals SIGEMT, SIGBUS, SIGSEGV, and SIGIOT are 
implementation-dependent and arc not listed above). Specific implementa• 
lions may have other implementation-dependent signals. 

• The ddault action for these signals is an abnormal process termination. See s IG _ DFL. 
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The argument func is assigned one of three values: SIG DFL, 
SIG IGN, or an address of a signal-catching function. The following 
actio;s arc prescribed by these values: 

s IG DFL Terminate process upon receipt of a signal. 

Upon receipt of the signal sig, the receiving process is to be 
terminated with all of the consequences outlined in 
EXIT(BA_OS). In addition, if sig is one of the signals marked 
with an asterisk above, implementation-dependent abnormal 
process termination routines, such as a core dump, may be 
invoked. 

SIG IGN Ignore signal. 

The signal s ig is to be ignored. 

NOTE: The signal SIGKILL cannot be ignored. 

address Catch signal. 

Upon receipt of the signal s i g, the receiving process is to cxc• 
cute the signal-catching function pointed to by f unc. The 
signal number a i g will be passed as the only argument to the 
signal-catching function. Additional arguments may be passed 
to the signal-catching function for hardware-generated signals. 
Before entering the signal-catching function, the value of 
func for the caught signal will be set to SIG DFL unless 
the signal is SIGILL, or SIGTRAP. -

The function s igna 1 will not catch an invalid function argu• 
ment. • func, and results arc undefined when an attempt is 
made to execute the function at the bad address. 

Upon return from the signal-catching function, the receiving 
process will resume execution at the point at which it was inter­
rupted, except for implementation defined signals where this 
may not be true. 

When a signal to be caught occurs during a non-atomic opera• 
lion such as a call to a READ(BA_OS). WAITE(BA_OS), 

OPEN(BA_OS), or IOCTL(BA_OS) routine on a slow device (such 
as a terminal); or occurs during a PAUSE(BA_OS) routine; or 
occurs during a WAIT(BA_OS) routine that docs not return 
immediately, the signal•catching function will be executed and 
then the interrupted routine may return a -1 to the callipg­
process with errno set to EINTR. 

NOTE: The signal SIGKILL cannot be caught. 

A call to the function s i gna 1 cancels a pending signal s i g except for a 
pending SIGKILL signal. 
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RETURN VALUE 
If successrul, the function s igna 1 will return the previous value of the 
argument fun c for the specified signal s i g: otherwise, it will return 
( int ( •) ( ) )-1 and errno will indicate the error. 

ERRORS 
The function signal will fail and will set errno to: 

EINVAL if sig is an illegal signal number or SIGKILL. 

APPLICATION USAGE 
Signals may be sent by the system to an application-program (user-level pro­
cess) or signals may be sent by one user-level process to another using the 
KILL(BA_OS) routine. An application-program can catch signals and specify 
the action to be taken using the SIGNAL(BA_OS) routine. The signals that a 
portable application-program may send are: SIGKILL, SIGTERM, 
SIGUSR 1, and SIGUSR2. 

For portability, application-programs should use only the symbolic names of 
signals rather than their values and use only the set of signals defined here. 
Specific implementations may have additional signals. 

SEE ALSO 
KILL(BA_OS), PAUSE(BA_OS), WAIT(BA_OS), SETJMP(BA_LIB). 

FUTURE DIRECTIONS 
SIGABRT will be added to the <signal. h> header file [see 
ABORT(BA_OS)). 

A macro SIG ERR will be defined by the <signal. h.> header file to 
represent the return value ( int ( • ) ( ) ) -1 of the function s i gna 1 in 
case of error. 

The end-user level utility KILL(BU_CMD) will be changed to use symbolic sig­
nal names rather than numbers. 

In keeping with the proposed ANSI XJJII standard, the argument tune will 
be declared as type pointer to a function returning void. 

The following functions will be added to enhance the signal facility: s i g­
s et, sighold, sigrelse, sigignore and sigpause. These 
functions will give a calling-process control over the disposition of a specified 
signal that follows a signal that has been caught. When a signal has been 
caught, the system will hold (defer) a succeeding signal of the type specified 
should it occur. Similarly, processes will be able to establish critical regions 
of code where an incoming-signal is deferred so the critical region can be 
executed without losing the signal. Finally, a calling process will be able to 
suspend if a specified signal has not yet occurred. 

LEVEL 
Level I. 
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NAME 
sleep - suspend execution for interval 

SYNOPSIS 
unsigned sleep(seconds) 
unsigned seconds; 

DESCRIPTION 
The function sleep suspends the current-process from execution for the 
number of seconds specified by the argument seconds. The actual 
suspension-lime may be less than that requested for two reasons: (I) Because 
scheduled wakeups occur at fixed I-second intervals Con the second, accord­
ing lo an internal clock) and (2) because any signal caught will terminate the 
s 1 e e p following execution of that signal-catching routine. Also, the 
suspension-time may be longer than requested by an arbitrary amount due to 
the scheduling of other activity in the system. 

The function sleep sets an alarm signal and pauses until it for some other 
signal) occurs. The previous state of the alarm signal is saved and restored. 
The calling-process may have set up an alarm signal before calling the func• 
tion sleep. If the argument seconds exceeds the time until such an 
alarm signal would occur, the process sleeps only until the alarm signal would 
have occurred. The alarm signal-catching routine of the calling-process is 
executed just before the function s 1 e e p returns. But if the suspension­
time is less than the time till such alarm, the prior alarm time remains 
unchanged. 

RETURN VALUE 
If successful, the function s 1 e e p will return the unslept amount (the 
requested time minus the time actually slept) in case the caller had an alarm 
set to go off earlier than the end of the requested suspension-time or prema­
ture arousal due to another caught signal: otherwise, the function sleep 
will return O. 

SEE ALSO 
ALARM(BA_OS), PAUSE(BA_OS), SIGNAL(BA_OS). 

LEVEL 
Level I. 

o., .... ,.,c: 



SET JMP(BA _ LIB) 

SEE ALSO 

SIGNAL(BA_OS). 

LEVEL 

Level I. 
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NAME 

sinh, cosh, tanh - hyperbolic runctions 

SYNOPSIS 

#include <math.h> 

double sinh ( X) 
double x; 

double cosh(x) 
double x; 

double tanh(x) 
double x; 

DESCRIPTION 

The runctions sinh, cosh, and tanh return, respectively, the hyper­
bolic sine, cosine and tangent or their argument. 

RETURN VALUE 

The functions einh and cosh return HUGE, and sinh may return 
-HUGE for negative x, when the correct value would overftow and set 
errno to ERANGE. 

APPLICATION USAGE 

These error-handling procedures may be changed with the MATHERR(BA_LIB) 
routine. 

SEE ALSO 

MATHERR(BA_LIB). 

FUTURE DIRECTIONS 

A macro HUGE VAL will be defined by the <math.h> header file. This 
macro will call a-function which will either return +oo on a system support• 
ing the IEEE P7S4 standard or +IMAXDOUBLE) on a system that does not 
support the IEEE P7S4 standard. 

The functions einh and cosh will return HUGE VAL (sinh will 
return -HUGE_ VAL for negative n) when the correct vaiue overftows. 

LEVEL 

Level I. 
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APPLICATION USAGE 

All these functions arc declared by the t i 
< 8 r ng • h > header file. 

Both strcmp and strncmp use native h . 
of the value returned when one of th c aracte~ co~panson. The sign 
implementation-dependent. e characters has Its high-order bit set" is 

Character mo;ement is performed differently in different 
Thus overlapping moves may yield surprises. implementations. 

SEE ALSO 

MEMORY(BA_LIB). 

FUTURE DIRECTIONS 

The type of argument n to strnca t 
the type of value returned by strl' st;~cmp and strncpy and 
typedef facility in a header file as si en wta be declared through the 

ze . 
LEVEL -

Level I. 
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NAME 

strtod, atof - convert string to double-precision number 

SYNOPSIS 

double strtod(str, ptr) 
char •str, ••ptr; 

double atof(str) 
char •str; 

DESCRIPTION 

STRTOD(BA_LIB) 

The function strtod returns as a double-precision floating-point number 
the value represented by the character string pointed lo by str. The string 
is scanned up to the first unrecognized character. 

The fonction strtod recognizes an optional string of white-space-charac­
ters (as defined by isspace in CTYPE(BA_LIB)), then an optional sign, then 
a string of digits optionally containing a decimal point, then an optional e or 
E followed by an optional sign, followed by an integer. 

If the value of ptr is not ( ( char ••) O ), a pointer to the character 
terminating the scan is returned in the location pointed to by ptr. If no 
number can be formed, •ptr is set to atr, and O is returned. 

The function call atof ( str) is equivalent to: 

strtod(str, (char ••)O) 

RETURN VALUE 

If the correct value would cause overflow, ±HUGE is returned (according to 
the sign of the value) and errno is set to ERANGE. 

Ir the correct value would cause underflow, zero is returned and errno is 
set lo ERANGE. 

APPLICATION USAGE 

The function strtod was added to System Vin System V Release 2.0. 

SEE ALSO 

CTYPE(BA_UB), SCANF(BA_LIB), STRTOL(BA_LIB). 

FUTURE DIRECTIONS 

A macro HUGE VAL will be defined by the <math. h> header file. This 
macro will call a -function which will either return +00 on a system that sup­
ports the IEEE P754 standard or +(MAXDOUBLEI on a system that does not 
support the IF.EE P754 standard. 

If the correct value overftows, ±HUGE VAL will be returned (according to 
the sign or the value). 

LEVEL 

Level I. 
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NAME 
sin, cos, tan, asin, acos, a tan, atan2 - trigonometric functions 

SYNOPSIS 
linclude <math.h> 

double sin(x) 
double x; 

double cos(x) 
double x; 

double tan(x) 
double x; 

double asin(x) 
double x; 

double acos(x) 
double x; 

double atan(x) 
double x; 

double atan2(y, X) 
double Y, x; 

DESCRIPTION 
The functions sin, cos and tan return respectively the sine, cosine and 
tangent of their argument, x, measured in radians. 

The function as in returns the arcsine of the argument x in the range 
-1r/2 to 1r/2. 

The function acos returns the arccosine of the argument x in the range 
O to 1r. 

The function a tan returns the arctangent of the argument x in the range 
-r/2 to 1r/2. 

The function atan2 returns the arctangent of y/x in the range-,.. to 1r, 

using the signs of both arguments to determine the quadrant of the return 
value. 

RETURN VALUE 
Both sin and cos lose accuracy when their argument is far from zero. 
For arguments sufficiently large, these functions return zero when there 
would otherwise be a complete loss of significance. In this case a message 
indicating TLOSS error is printed on the standard error output (sec 
MATHERR(BA_LIB)). For less extreme arguments causing partial loss of 
significance, a PLOSS error is generated but no message is printed. In both 
cases, errno is set to ERANGE. 
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r i cos is greater than one, or 
If the magnitude of the argument o as no~ a d d errno is set 
ir both arguments of atan2 are zero, zero IS returne an . . t d on 
to EDOM. In addition, a message indicating DOMAIN error is prm c 

the standard error output. 

APPLICATION USAGE be h ged with the MATHERR(BA LIB) 
These error-handling procedures may c an -
routine. 

SEE ALSO 
MATHERR(BA_LIB). 

LEVEL 
Level I. 
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