Tpe6oBanus k pynkuusam sqrt() B crangaprte POSIX (IEEE 1003.1-2013)
NAME

sqrt, sqrtf, sgrtl - square root function

SYNOPSIS

#include <math.h>

double sqgrt (double x);
float sgrtf(float x);
long double sqgrtl (long double x);

DESCRIPTION

(X = The functionality described on this reference page is aligned with the ISO C
standard. Any conflict between the requirements described here and the ISO C
standard is unintentional. This volume of POSIX.1-2008 defers to the ISO C
standard. =

These functions shall compute the square root of their argument x, Vx.

An application wishing to check for error situations should set errno to zero and call
feclearexcept(FE_ALL_EXCEPT) before calling these functions. On return, if errno
Is non-zero or fetestexcept(FE_INVALID | FE_DIVBYZERO | FE_OVERFLOW |
FE_UNDERFLOW) is non-zero, an error has occurred.

RETURN VALUE
Upon successful completion, these functions shall return the square root of x.

For finite values of x < -0, a domain error shall occur, and ™ = either a NaN (if
supported), or <@ an implementation-defined value shall be returned.

MX] =1 x is NaN, a NaN shall be returned.

If X is 20 or +Inf, x shall be returned.
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If x is -Inf, a domain error shall occur, and a NaN shall be returned. @
ERRORS

These functions shall fail if:

Domain Error
The finite value of x is < -0, ¥ = or x is -Inf. =

If the integer expression (math_errhandling & MATH_ERRNO) is non-
zero, then errno shall be set to [EDOM]. If the integer expression
(math_errhandling & MATH_ERREXCEPT) is non-zero, then the
invalid floating-point exception shall be raised.
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The operation squareRoot(x) computes V x. It has a positive sign for all operands >
0, except that squareRoot(—0) shall be —0.
The preferred exponent is floor(Q(x) / 2).

Operations on infinite operands are usually exact and therefore signal no exceptions,
including, among others,
— squareRoot(+)

Except that squareRoot(—0) shall be —0, every numeric squareRoot result shall have a
positive sign.

For operations producing results in floating-point format, the default result of an
operation that signals the invalid operation exception shall be a quiet NaN that should
provide some diagnostic information (see 6.2). These operations are:

g) squareRoot if the operand is less than zero

Usnoxenue Tpe6oBanuui IEEE 754 2008 gu1s sqrt()

JIBOMYHBIE YKCIIA C IJIaBAIOIIEH TOUKOM MPEACTABISIOTCS B BUIE MACCUBOB OUT
JUTMHOM N, KOTOPBIE JEJSTCS HA TPU YaCTH: OJMH 3HAKOBbIN OUT S, mopsinok E u3 k
owut, MmanTrcca M u3 (n-k-1) 6ut. Yucmo B = 211 HasbIBaeTCS CMEILCHIEM MopsiIKa.
[Ipencrapnsgemoe YMCIO MPU 3TOM BBIUUCISIETCS TIO CIEAYIOIIAM ITpaBUIaM
o ccmE#0uE#2%1 (MOpSAIOK HE COCTOUT U3 OJTHUX HYJICH WJIA OHUX
SIMHUIT)
x = (-1)°-2FB). (M2
3TO HOPMAaJM30BAHHBIC YKCIIA
e ccuE=0
X = (_1)5.2(-B+l).(M/2n-k-l)
3TO AEHOPMAJIM30BAaHHbBIC YKCIIA
o ccim E=2%1
mpu M = 0, x = (-1)®-c0 (MCTIONB3YIOTCS JUTS TIPEACTABICHHS OECKOHEUHBIX HITH
CJIMIIIKOM OOJIBIIIUX TI0 a0COJIFOTHON BETUYHHE PE3YJIbTATOB)
npu M # 0, x = NaN (He-4ucio, UCToab3yeTCs IS MPeACTaBICHUS
pEe3yIabTAaTOB, KOTOPBIM HEJIB351 COMNIACOBAHHO C OCTAJIbHBIMU ITPaBUJIaMU
MPUITUCATh KOHEYHOE UM OECKOHEYHOE 3HaUeHue). Pa3nmnyaioT CUTHAJIbHOE
NaN u tuxoe NaN — B curnansaom NaN nepBbiii mbn MaHTHCCHI paBeH 1, B
tuxoM — 0.
JIJ1st TBOMYHBIX YHCEIT C TUTABAIOIIEH TOYKOW CTaHJapT TPEOyeT MoAIepKUBaTh TPU
THMA

e binary32 (float): n =32, k=8



e binary64 (double): n=64, k=11
e binaryl128 (quadruple): n =128, k = 15
Pesynbrar 10001 nopiepkuBaeMoil cTaHapToOM orepanuu (B T.4. U sqrt) AOKEH
OBITh KOPPEKTHO OKPYITIEHHBIM K OJTHOMY M3 IPEACTABUMBIX B paMKax 3aJaHHOTO
THUIIA YHUCE C MJIaBarOIIed TOYKOM TOYHBIM MaTeMaTHyeCcKUM pe3ynbraToM. [Ipu sTom
JOJKHO MOAJIEP/KUBATHCS UEThIPE pEKUMa OKPYTIICHUS.
o K Ommxkaiimemy (pexuM Mo yMOIYaHHUI0) — PE3yJbTaT OKPYIIAETCs K
OmKaiiiemMy mpecTaBUMOMY YHCITY.
Ecnu Takux yncen aBa, BBIOMpaeTcs TO, KOTopoe uMeeT OuT 0 B KOHLE
MaHTHUCCHI (OKPYIJIEHHUE K YETHOMY).
Ecnu TouHbIN pe3ynpTaT OTIIMYaeTCsl OT MAaKCUMAaIbHOTO/MUHIUMAIILHOTO
MPEICTaBUMOTO YHCIIa MEHBIIIE, YeM Ha TOJIOBHHY BEJIMYUHBI TOCIEAHETO OnTa

MaHTHCCHI (T.€., MEHBIIIE, YeM Ha 2@kB2). 1 ket 1/2), To OH OKpyTIsETCS K
MaKCHUMaJIbHOMY/MUHUMAJIbHOMY IIPEICTABUMOMY YHCITy, UHA4e, K +/-00.

e BBepx — pe3ynbrar OKpymsieTcsl K OmKaiieMy CBEpXy MPeACTaBUMOMY
YUCITY, WU K +00, €CIIU TaKOTO HET.

e BHH3 — pe3ynbTaT oKpyJsieTcs K OmmKaiilieMy CHU3Y NpeCcTaBUMOMY YUCITY,
WJIM K -00. €CJIM TAKOTO HET.

o K Hynro — J7151 TONOKUTETBHBIX PE3YIbTaTOB PUMEHSETCS OKPYITIEHUE BHU3,
JUISl OTPULIATENIbHBIX — BBEPX.

PesynbraTom Berumciienus sqrt ¢ aprymeHToM NaN noimxHO ObITh NaN (Tuxoe uimu
CUTHAJIbHOE — B COOTBETCTBUU C APIYMEHTOM).

PesynbraToM BeIYHCIIEHUS sqrt ¢ apryMEHTOM +0o0 IOJKHA OBITH +00.

Pe3ynbraToM BbIYMCIIEHHS sqrt ¢ OTpULIATENbHBIM APIYMEHTOM (KOHEUHBIM WIIH
OeCKOHEUHBIM, HO HE -0) T0mKHO ObITh curHaibHOE NaN.

PesynsraTtom Berancnenus sqrt ¢ aprymeHTom -0 gomkeH ObITh -0.

Kpome Toro, o pe3ynbraram BEIYUCIEHUN JOJKHBI BEICTABISATHCS CIAEAYIOIINE
¢naru.

o INVALID, B ToM cityuae, €clii OMH U3 apryMEHTOB SUISIETCSI CUTHAIbHBIM
NaN wunu Bce aprymentsl He NaN, a B pesynbrare noiaydaercs NaN (st sqrt
— B Cllyyae OTPHUIATEIBHOTO apryMeHTa, kpome -0).

o DIVIDE-BY-ZERO, B TOM ciyuae, pe3y/bTaT B TOYHOCTH O€CKOHEUEH (7151
sqrt HET TaKUX CUTYyAaIHil).

e OVERFLOW, B TOM citydae, €Ciy OJIy4aeMbIi PE3YJIbTAaT KOHEUEH, HO
IPEBOCXOUT MO a0COIIOTHOM BEIMYMHE HAOOJbIlIee MTPEACTABUMOE B
3aJIaHHOM THIE YUCIo (U1l sqrt HET TaKUX CUTYallHi).

e UNDERFLOW, B TOM cityuae, eciu noiaydaeMbiid pe3yasTar He 0 v 1o
a0COJIIOTHOM BEJIMYMHE MEHbIIIE HAUMEHBILIEr0 HOPMAJIM30BaHHOTO Yncia (s
BIMIKE HET TaKUX CUTYaIIHi).

o INEXACT, B TOM citydae, eciii oJlydaeMblid pe3ybTaT MEHAETCS IPU
OKPYIJICHUH (T.€., OKPYIJICHHBIN pe3yabTaT HE paBEH TOUHOMY
MaTeMaTUYECKOMY).



