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LR R R R EEEEEREREREREEEEEEEEEEEEEEEEREEEREREREEEEEEEEEESES] 61 #deflne NAN ( bu||t|n nanf(""))
18837 Tue Jun 4 01:04:25 2019
new usr/src/head/iso/ math_c99. h 63 /*
11175 |i bm shoul d use signbit() correctly 64 * C99 7.12.3 classification macros
11188 ¢99 math nmacros should return strictly backward conpati bl e val ues 65 */
LEEEEEEEEEEEEEEEEEESEEEEEEEEEEEEEEEEEEEEEERERERERERESRESESESSE] 66 #undef |Snan
1/* 67 #undef isinf
2 * CDDL HEADER START 68 #if GNUC__ >=
3 = 69 #define fpcI assi fy(x) __builtin_fpclassify(FP_NAN, FP_I NFI NI TE, FP_NORMAL, \
4 * The contents of this file are subject to the terms of the 70 FP_SUBNORMAL, ZERO, x)
5 * Common Devel opnent and Distribution License (the "License"). 71 #endif /* | coder eV| ew */
6 * You nmay not use this file except in conpliance with the License. 72 #define isnan(x) __builtin_isnan(x)
7 0% 73 #define isinf(x) __bui I tin_isinf(x)
8 * You can obtain a copy of the license at usr/src/OPENSOLARI S. LI CENSE 74 #define isfinite(x) (__builtin_isfinite(x) !'= 0)
9 * or http://ww. opensol aris.org/os/licensing. 75 #define isnornal (x) (__buil'tin_isnormal (x) != 0)
10 * See the License for the specific |anguage governing pernissions 76 #define signbit(x) (__builtin_signbit(x) != )
11 * and linmtations under the License. 69 #define fpclassify(x) __builtin_fpclassify(FP_ FP_INFI NI TE, FP_NORMAL, \
12 = 70 FP_SUBNORMAL, FP_ZERO, x)
13 * When distributing Covered Code, include this CDDL HEADER i n each 71 #define isfinite(x) __builtin_isfinite(x)
14 * file and include the License file at usr/src/ OPENSOLARI S. LI CENSE. 72 #define isnornal (x) __builtin_isnornal (x)
15 * |f applicable, add the follow ng below this CODL HEADER, with the 73 #define 5|gnb|t(x) (__builtin_signbit(x) > 0)
16 * fields enclosed by brackets "[]" replaced with your own identifying 77 #else [* >= 4 */
17 * information: Portions Copyright [yyyy]l [nane of copyright owner] 78 #define i snan(x) __extension__( \
18 * 79 { __typeof(x) __x_n =(x); \
19 * CDDL HEADER END 80 __builtin_isunordered(__x_n, __x_n); })
20 */ 81 #define isinf(x) __extension \
21 /* 82 { typeof(x) = (x); \
22 * Copyright 2011 Nexenta Systems, Inc. Al rights reserved. 83 _X_i == _typeof(_x_i)) INFINITY || \
23 */ 84 _ x_i == (__typeof (__x_i)) (-INFINITY); })
24 |* 85 #undef isfinite
25 * Copyright 2005 Sun Mcrosystens, Inc. Al rights reserved. 86 #define isfinite(x) __extension__( \
26 * Use is subject to license terns. 87 [ _typeof(X) ___ = (x); \
27 */ 88 lisnan(__x_f) && lisinf(__x_f); })
89 #undef i snormal
29 #ifndef _I SO MATH C99_H 90 #define isnornal (x) __extension__( \
30 #define _I SO MATH C99_H 91 { __typeof(x) = (x); isfinite(__x_r) &&\
92 (sizeof (__x_r) == 5|zeof (float) 2?2\
32 #include <sys/isa_defs. h> 93 __builtin fabsf( X_r) > _FLT.MN_ : \
33 #include <sys/feature_tests. h> 94 si zeof (_ _r) == sizeof (double) ? \
95 __builtin_fabs(__x_r) >= DBL MN__ : \
35 #ifdef __cplusplus 96 " builtin_fabsl(__x_r) >= __LDBL MN_); })
36 extern "C' { 97 #undef fpclassify
37 #endif 98 #define fpclassify(x) __extension__( \
__typeof (x) X_C = ( ) \
39 #undef FP_ZERO 100 snan(__x_c) ? FP_NAN :
40 #define FP_ZERO 0 101 isinf(_x_c) ? FP_INFIN TE \
41 #undef FP_SUBNORVAL 102 isnormal (__x_c) ? FP_NORVAL \
42 #define FP_SUBNORVAL 1 103 X_c == ( typeo (__x_c)) 02 FP_ZERO : \
43 #undef FP_NORVAL 104 FP_SUBNORMAI 13
44 #define FP_NORVAL 2 105 #undef signbit
45 #undef FP_INFINITE 106 #if defined(_BlI G ENDI AN)
46 #define FP_INFIN TE 3 107 #define signbit(x) __extension__( \
47 #undef FP_NAN 108 { _typeof(x) x s = (x); \
48 #define FP_NAN 4 109 (int)(*(unsigned *)& x_s >> 31); })
110 #elif defined(_LI TTLE_ENDI AN)
50 #if defined(_STDC C99) || _XOPEN_SOURCE - 0 >= 600 || defined(__C99FEATURES_ ) 111 #define signbit(x) __extension__( \
51 #if defined(__GNUC ) 112 [ _typeof(X) ___ = (x); \
52 #undef HUGE_VAL 113 (sizeof (__x_ s) == 5| zeof (float) 2\
53 #define HUGE_VAL (__builtin_huge_val ()) 114 (int)(*(unsigned *)& x_s >> 31) : \
54 #undef HUGE_VALF 115 sizeof (__x_s) == sizeof (double) ? \
55 #define HUGE_VALF (__builtin_huge_valf()) 116 (int)(((unsi gned *)& X_s)[1] >> 31) : \
56 #undef HUGE_VALL 117 (i nt)(((un5| gned short *)& x_s)[4] >> 15)); })
57 #define HUGE_VALL (__builtin_huge_vall()) 118 #endif /* defined(_BlI G ENDI AN) */
58 #undef | NFINTY 119 #endif /* __GNUC__ >= 4 */
59 #define INFINITY (__builtin_inff())

60 #undef NAN 121 /*
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122 * C99 7.12.14 conparison nacros
123 */

124 #undef isgreater

125 #define isgreater(x, y) __builtin_isgreater(x, vy)

126 #undef isgreaterequal

127 #define isgreaterequal (x, y) __builtin_isgreaterequal (x, y)
128 #undef isless

129 #define isless(x, y) __builtin_isless(x, y)

130 #undef i sl essequal

131 #define islessequal (x, Yy) __builtin_islessequal (x, y)
132 #undef islessgreater

133 #define islessgreater(x, y) __builtin_islessgreater(x, y)
134 #undef isunordered

135 #define isunordered(x, V) __builtin_isunordered(x, Y)

136 #el se /* defined(__GNUC__) */
137 #undef HUGE_VAL
138 #defi ne HUGE_VAL
139 #undef HUGE_VALF
140 #define HUGE_VALF
141 #undef HUGE_VALL
142 #define HUGE_VALL
143 #undef INFINTY
144 #define INFINTY
145 #undef NAN

146 #define NAN

148 /*

149 * C99 7.12.3 classification nacros
150 */

151 #undef fpclassify

__builtin_nan

__builtin_huge_val
__builtin_huge_valf
__builtin_huge_vall

__builtin_infinity

152 #define fpclassify(x) __builtin_fpclassify(x)
153 #undef isfinite

154 #define isfinite(x) __builtin_isfinite(x)
155 #undef isin

156 #define isinf(x) __builtin_isinf(x)

157 #undef isnan

158 #define isnan(x) __builtin_isnan(x)

159 #undef isnormal

160 #define isnormal (x) __builtin_isnormal (x)

161 #undef signbit
162 #define signbit(x)

164 /*

165 * C99 7.12.14 conparison nacros
166 */

167 #undef isgreater

__builtin_signbit(x)

168 #define isgreater(x, Yy) ((x) __builtin_isgreater(y))

169 #undef i sgreaterequal

170 #define isgreaterequal (X, Yy) ((x) __builtin_isgreaterequal (y))
171 #undef isless

172 #define isless(x, y) ((x) __builtin_isless(y))

173 #undef i sl essequal

174 #define islessequal (x, y) ((x) __builtin_islessequal (y))

175 #undef islessgreater

176 #define islessgreater(x, y) ((x) __builtin_islessgreater(y))
177 #undef i sunordered

178 #define isunordered(x, Yy) ((x) __builtin_isunordered(y))

179 #endif /* defined(__GNUC__) */

180 #endif /* defined(_STDC C99) || _XOPEN_SOURCE - 0 >= 600 || ... */
182 #if defined(__EXTENSIONS_) || defined(_STDC C99) || \

183 (! defined(_STRI CT_STDC) && !defined(__XOPEN_OR PCSI X)) || \
184 defined(__C99FEATURES )

185 #if defined(__FLT_EVAL_METHOD _) && __FLT_EVAL_METHOD__ - 0 == 0

186 typedef float float t;
187 typedef doubl e double_t;
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188 #elif _ FLT EVAL_ METHOD _ - 0 == 1
189 typedef double float_t;

190 typedef double double_t;

191 #elif __FLT_EVAL_METHOD_ _ - 0 ==
192 typedef |ong double float_t;

193 typedef |ong doubl e double_t;

194 #elif defined(__sparc) || defined(__and64)

195 typedef float float _t;

196 typedef doubl e double_t;

197 #elif defined(__i 386)

198 typedef |ong double float_t;
199 typedef |ong doubl e double_t;
200 #endi f

202 #undef FP_| LOGBO

203 #define FP_|I LOGBO (-2147483647)

204 #undef FP_| LOGBNAN
205 #define FP_|I LOGBNAN 2147483647

207 #undef MATH_ERRNO

208 #define MATH ERRNO 1
209 #undef MATH_ERREXCEPT
210 #define MATH ERREXCEPT 2
211 #undef math_errhandling
212 #define math_errhandling

214 extern doubl e acosh(doubl e);
215 extern doubl e asi nh(doubl e);
216 extern doubl e atanh(double);

218 extern doubl e exp2(double);

219 extern doubl e expnil(double);

220 extern int ilogb(double);

221 extern doubl e | oglp(double);

222 extern doubl e | og2(double);

223 extern doubl e | ogb(double);

224 extern doubl e scal bn(double, int);

225 extern doubl e scal bl n(double, long int);

227 extern doubl e cbrt(double);
228 extern doubl e hypot (doubl e, doubl e);

230 extern doubl e erf(double);
231 extern doubl e erfc(double);
232 extern doubl e | gamma(doubl e);
233 extern doubl e tgamma(doubl e);

235 extern doubl e near byi nt (doubl e);
236 extern double rint(double);

237 extern long int Irint(double);
238 extern doubl e round(doubl e);

239 extern long int |round(double);
240 extern doubl e trunc(double);

242 extern doubl e remai nder (doubl e, doubl e);

243 extern doubl e renguo(doubl e, doubl e,

245 extern doubl e copysi gn(doubl e, double);

246 extern doubl e nan(const char *);

247 extern doubl e nextafter(doubl e, double);
248 extern doubl e nexttoward(doubl e, |ong double);

250 extern doubl e fdin{double, double);
251 extern doubl e fmax(doubl e, double);
252 extern doubl e fm n(double, double);

MATH_ERREXCEPT
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254 extern doubl e frma(doubl e, double, double);

256 extern float acosf(float);

257 extern float asinf(float);

258 extern float atanf(float);

259 extern float atan2f(float, float);
260 extern float cosf(float);

261 extern float sinf(float);

262 extern float tanf(float);

264 extern float acoshf(float);

265 extern float asinhf(float);

266 extern float atanhf(float);

267 extern float coshf(float);

268 extern float sinhf(float);

269 extern float tanhf(float);

271 extern float expf(float);

272 extern float exp2f(float);

273 extern float expmilf(float);

274 extern float frexpf(float, int *)
275 extern int ilogbf(float);

276 extern float |dexpf(float, int);
277 extern float |ogf(float);

278 extern float |oglOf(float);

279 extern float |oglpf(float);

280 extern float |og2f(float);

281 extern float |ogbf(float);

282 extern float nodff(float, float *);
283 extern float scal bnf(float, int);
284 extern float scal bl nf(float, long int)
286 extern float cbrtf(float);

287 extern float fabsf(float);

288 extern float hypotf(float, float);
289 extern float powf(float, float);
290 extern float sqrtf(float);

292 extern float erff(float);

293 extern float erfcf(float);

294 extern float |gamaf (float);

295 extern float tgamaf(float);

297 extern float ceil f(float);

298 extern float floorf(float);

299 extern float nearbyintf(float);
300 extern float rintf(float);

301 extern long int Irintf(float);
302 extern float roundf(float);

303 extern long int |roundf(float)
304 extern float truncf(float);

306 extern frodf (float, float);

fl oat
307 extern float remainderf(float, float);
308 extern float remguof (float, float, int *);

310 extern float copysignf(float, float);
311 extern float nanf(const char *);

312 extern float nextafterf(float, float)
313 extern flo

315 extern float fdinf(float, float);
316 extern float fmaxf(float, float);
317 extern float fminf(float, float)

319 extern float frmaf(float, float, float);

at nexttowardf(float, |ong double);
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321 extern | ong doubl e acosl

(long double);
322 extern |l ong doubl e asinl(

(

|

|

|

|

o
ong doubl e);

323 extern | ong doubl e atanl (I ong doubl e);

324 extern | ong doubl e atan2l (I

325 extern | ong doubl e cosl (Ion

326 extern | ong double sinl(lon

327 extern long double tanl (lon

|
|
|
(
ong doubl e);
ong doubl e);
ong doubl e);
329 extern | ong doubl e acoshl (I ong doubl e);
330 extern | ong doubl e asinhl (I ong doubl e);
331 extern | ong doubl e atanhl (I ong double);
332 extern | ong doubl e coshl (I ong doubl e);
333 extern | ong doubl e sinhl (I ong double);
334 extern |l ong doubl e tanhl (I ong doubl e);

336 extern | ong doubl e expl (1 ong double);

337 extern | ong doubl e exp2l (I ong doubl e);

338 extern | ong doubl e expnil (I ong doubl e);

339 extern long double frexpl (Il ong double, int *);
340 extern int ilogbl(long double);

341 extern | ong doubl e | dexpl (I ong double, int);
342 extern |l ong double |ogl (long double);

343 extern | ong doubl e | 0gl0l (I ong double);

344 extern | ong doubl e | oglpl (I ong double);

345 extern | ong doubl e | og2l (I ong doubl e);

346 extern | ong doubl e | ogbl (I ong double);

347 extern |l ong doubl e nodfl (I ong double, |ong double
348 extern | ong doubl e scal bnl (I ong double, int);

ong doubl e, |ong double);

*)s

349 extern | ong double scal bl nl (I ong double, long int);

351 extern |l ong double cbrtl

(long double);
352 extern | ong double fabsl(

|

|

ng doubl e);
353 extern | ong doubl e hypot
354 extern | ong doubl e pow (
355 extern |l ong double sqrtl(

g doubl e, |ong double);
ng doubl e);

357 extern | ong double erfl(long double);
358 extern | ong double erfcl(long double);
359 extern | ong doubl e | ganmal (I ong doubl e);
360 extern | ong double tgamal (| ong doubl e);

362 extern | ong doubl e ceil
363 extern |l ong double floo

I (1 ong double);

r
364 extern |l ong doubl e nearb

|

|

|

(l'ong doubl e);

intl(long double);
365 extern | ong double rintl(long double);
366 extern long int Irintl(long double);
367 extern | ong doubl e roundl (I ong doubl e);
368 extern long int Iroundl (1 ong double);
369 extern | ong double truncl (long double);

(
|
y
(
(o]
|

lo
lo
(1 ong doubl e, |ong double);
on
lo

371 extern |l ong doubl e frnodl (I ong doubl e, |ong double);
372 extern |l ong doubl e renai nderl (I ong doubl e, 1ong double);

373 extern | ong doubl e renguol (I ong doubl e, |ong doubl

e, int *);

375 extern | ong doubl e copysignl (I ong doubl e, |ong double);
* .

376 extern |l ong doubl e nanl (const char

377 extern | ong double nextafterl (long doubl e, long double);
378 extern | ong doubl e nexttowardl (I ong doubl e, |ong double);

380 extern |l ong double fdinl (long double, |ong double);
381 extern | ong double fmaxl (I ong double, |ong double);
382 extern | ong double fmnl(long double, |ong double);

384 extern |l ong double fral (I ong doubl e, |ong doubl e,

| ong doubl e);
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386 #if !defined(_STRICT_STDC) && !defined(_NO_LONGLONG

387 defi ned(__ CO9FEATURES |
388 extern long long int Ilrint(double);
389 extern long long int |Iround(doubl e)

391 extern long long int Ilrintf(float);

392 extern long long int Ilroundf(float);

394 extern long long int Ilrintl(long double);
395 extern long long int Ilroundl (I ong double);
396 #endif

398 #if !defined(__cplusplus)

399 #pragma does_not _read_gl obal _dat a(asi nh, exp2, expntl)

cbhrt)
data(erf, erfc, tgamm)
Irint, round, lround, trunc)

400 #pragnma does_not _read_gl obal _data(il ogb, |0g2)

401 #pragma does_not _read_gl obal _dat a(scal bn, scal bl n,
402 #pragma does_not _read_gl obal _

403 #pragnma does_not _read_gl obal _dat a(nearbyint, rint,
404 #pragnma does_not _read_gl obal _dat a(remquo)

|| defined(_STDC C99) || \

405 #pragma does_not _read_gl obal _dat a(copysi gn, nan, nexttoward)

406 #pragma does_not _read_gl obal _data(fdim fnax, fmi n,

fma)

407 #pragnma does_not _write_gl obal _data(asi nh, exp2, exme)

408 #pragma does_not_write_gl obal _data(il ogb, |o0g2)

409 #pragma does_not _write_gl obal _data(scal bn, scal bln,
410 #pragma does_not _write_gl obal _

411 #pragma does_not _write_gl obal _data(nearbyint, rint,

chrt)
data(erf, erfc, tgamm)
lrint, round,

| round, trunc)

412 #pragma does_not _write gl obal _data(copysign, nan, nexttoward)

413 #pragma does_not_write_global _data(fdim fmax, fnin,

415 #pragma does_not _read_gl obal _data(acosf, asinf, atanf,
dat a(cosf, sinf, tanf)

416 #pragnma does_not _read_gl obal

f ma)

at an2f)

417 #pragma does_not _read_gl obal _dat a(acoshf, asinhf, atanhf, coshf, sinhf, tanhf)
418 #pragma does_not _read_gl obal _dat a(expf, exp2f, expmlf, frexpf, ilogbf, |dexpf)
419 #pragma does_not _read_gl obal _data(l ogf, |0g10f, |oglpf, |og2f, | ogbf)

420 #pragma does_not _read_gl obal _data(nodff, scal bnf, scal bl nf)

421 #pragma does_not _read_gl obal _data(cbrtf, fabsf, hypotf, powf, sqrtf)

422 #pragma does_not _read_gl obal _data(erff, erfcf, |gammaf, tgammaf)

423 #pragma does_not _read_gl obal _data(ceilf, floorf, nearbyintf)

424 #pragma does_not _read_gl obal _data(rintf, Irintf, roundf, |roundf, truncf)

425 #pragma does_not _read_gl obal _dat a(f nodf, remai nderf, renquof)

426 #pragma does_not _read_gl obal _dat a( copysi gnf, nanf,
427 #pragma does_not _|

429 #pragnma does_not _write_gl obal

nextafterf,
read_gl obal _data(fdinf, fmaxf, fmnf,
428 #pragnma does_not _write_gl obal _data(acosf, asinf, atanf,
dat a(cosf, sinf, tanf)

next t owar df )
f maf )
at an2f)

430 #pragma does_not_write_gl obal _data(acoshf, asinhf, atanhf, coshf, sinhf, tanhf)
431 #pragma does_not _write_gl obal _data(expf, exp2f, expmlf, ilogbf, |dexpf)

432 #pragma does_not _write_gl obal _data(l ogf, |0gl0f, |oglpf, |og2f, |ogbf)

433 #pragma does_not_write_gl obal _data(cbrtf, fabsf, hypotf, powf, sqrtf)

434 #pragma does_not_write_gl obal _data(erff, erfcf, tgammaf )

435 #pragma does_not _write_gl obal _data(ceilf, floorf, nearbyintf)

436 #pragma does_not _write_gl obal _data(rintf, Iri ntf, roundf, Iroundf, truncf)

437 #pragma does_not _write_gl obal _dat a( f nodf,
438 #pragma does_not _write_gl obal _data(copysignf, nanf,
439 #pragma does_not _write_gl obal _

441 #pragnma does_not _read_gl obal _data(acosl, asinl, atanl,
442 #pragma does_not _read_gl obal _data(cosl, sinl, tanl)

remai nder f)
nextafterf,
data(fdinf, frmaxf, fmnf, fnaf)

next t owar df )

at an2l)

443 #pragma does_not _read_gl obal _dat a( acoshl asi nhl, atanhl, coshl, sinhl, tanhl)
444 #pragma does_not _read_gl obal _dat a(expl , exp2| , expnil, frexpl, ilogbl, |dexpl)
445 #pragma does_not _read_gl obal _data(l ogl, |o0g10l, |oglpl, | ogZI I ogbl)

446 #pragma does_not _read_gl obal _data(nodfl, scal bnl, scal bl ni )

447 #pragma does_not _read_gl obal _data(cbrtl, fabsl, hypotl, pow, sqrtl)

448 #pragma does_not _read_gl obal _data(erfl, erfcl, |gammal, tgarmal )

449 #pragma does_not _read_gl obal _data(ceill, floorl, nearbyintl)

450 #pragma does_not _read_gl obal _data(rintl, lrintl, roundl, Iroundl, truncl)

451 #pragma does_not _read_gl obal _data(frodl, renmainderl, rermquol)
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452 #pragma does_not _read_gl obal
453 #pragnma does_not _read_gl obal
454 #pragma does
455 #pragma does

not
not
not

457 #pragna does
458 #pragma does
459 #pragma does

461 #pragna does
462 #pragna does
463 #pragma does
464 #pragma does

not

467 #if !defined(_STRICT_STDC) && !defined(_NOLONGLONG) || defined(_STDC_C99)

_ _dat a(copysignl, nanl,
not _write_gl obal _data(acosl, asinl, atanl,
not _write_gl obal

456 #pragma does_not _write_gl obal
write_gl obal
write_gl obal
write_global
460 #pragma does_not _write_gl obal
not _write_gl obal
write_global
not _write_gl obal
not _write_gl obal
465 #pragnma does_not _write_gl obal

nextafterl,
data(fdim, frmaxl, fmnl, fmal)
atan2l)

_data(cosl, sinl, tanl)
atanhl, coshl, sinhl,
| dexpl )

dat a(acoshl, asinhl,

_data(expl, exp2l, expmll, ilogbl,
_data(logl, loglOl, loglpl, log2l, |ogbl)
_data(cbrtl, fabsl, hypotl, pow, sqrtl)
_data(erfl, erfcl, tgammal)

_data(ceill, floorl, nearbyintl)
_data(rintl, Irintl, roundl, Iroundl,
_data(frodl, remainderl)

_data(copysignl, nanl, nextafterl,

_data(fdim, fmaxl, fmnl, frmal)

468 defi ned(__C99FEATURES |

469 #pragma does_not _read_gl obal _data(llrint, |lround)

470 #pragma does_not _read_gl obal _data(llrintf, Ilroundf, Ilrintl, Ilroundl)
471 #pragma does_not_write_global _data(llrint, |lround)

472 #pragma does_not _write_global _data(llrintf, Ilroundf, Ilrintl,

473 #endi f

474 #endif /* ldefined(__cplusplus) */

476 #if defined(__MATHERR_ERRNO_DONTCARE)

477 #pragma does_not _read_gl obal
478 #pragma does_not _read_gl obal

482 #pragnma no_si de_ef fect (acosh,
483 #pragnma no_si de_effect (il ogb,
484 #pragma no_si de_effect(scal bn,
erfc, tganma)

si de_effect(nearbyint, rint, Irint,
ef fect (remai nder)

488 #pragma no si de_effect (copysign, nan, nextafter,

485 #pragma no side_effect(erf,
486 #pragma n

487 #pragma no_si de

489 #pragm no_side_effect (fdim

491 #pragnma no_si de_ef fect (acosf,

492 #pragma no_si de_ef fect (cosf,

493 #pragma no_si de_ef fect (acoshf,

494 #pragma no_si de_ef fect (expf,

495 #pragma no_si de_ef fect (I ogf,
496 #pragma no_5| de_effect(cbrtf,
497 #pragma no_side_effect(erff,

498 #pragma no_S| de_effect(ceilf,
o_side_effect(rintf,
500 #pragma no_5| de_ef f ect (f nodf,
o_si de_ef fect (copysignf, nanf,

499 #pragma n

501 #pragma n
502 #pragma no_si de_effect (fdinf

504 #pragnma no_si de_effect (acosl,

505 #pragma no_si de_effect(cosl,

_ _data(acosh, atanh, hypot,
_ _data(nextafter,
479 #pragma does_not _write_gl obal

480 #pragma does_not_write_gl obal _dat a(nextafter,

| gamma, | oglp,
remal nder)
dat a(acosh, atanh, hypot,
remal nder)

1 oglp, | ogb)

asi nh, atanh, exp2, expntl)
1 oglp, 1092, |ogb)
scal bl n, cbrt, hypot)

round, |round, trunc)

next t owar d)
fmax, fmn, fma)

asi nf, atanf, atan2f)
sinf, tanf, coshf, sinhf, tanhf)

asi nhf, atanhf, coshf, sinhf, tanhf)
exp2f, expmif, ilogbf, |dexpf)
| ogl10f, | oglpf, |og2f, |ogbf)
fabsf, hypotf, powf, sqrtf)
erfcf, tgammaf)
floorf, nearbyintf)
Irintf, roundf, Iroundf, truncf)

renmai nder f)
nextafterf,
frmaxf, fmnf, fmaf)

next t owar df )

asinl, atanl, atan2l)
sinl, tanl, coshl, sinhl, tanhl)

506 #pragnma no_S| de_effect(acoshl, asinhl, atanhl, coshl, sinhl, tanhl)
507 #pragma no_side_effect(expl, exp2l, expnill, ilogbl, I|dexpl)

508 #pragma no_side_effect(logl, Iogl0l, |oglpl, Io0g2l, |ogbl)

509 #pragma no_side_effect(cbrtl, fabsl, hypotl, pow, sqgrtl)

510 #pragma no_side_effect(erfl, erfcl, tgamml)

511 #pragma no_S| de_effect(ceill, floorl, nearbyintl)

512 #pragma no_side_effect(rintl, Irintl, roundl, Iroundl, truncl)

513 #pragma no_5| de_effect(frodl, renuinderl)

514 #pragma no_si de_effect(copysignl, nanl, nextafterl, nexttowardl)

515 #pragma no_side_effect(fdin,
517 #if !defined(_STRI CT_STDC) && !defined(_NO LONGLONG) || defined(_STDC_C99)

frmaxl, fminl, fmal)

next t owar dl )

truncl)

next t owar dl )

I'l roundl)
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518 defi ned(__C99FEATURES__)

519 #pragma no_side_effect(llrint, Ilround, Ilrintf, Ilroundf, Ilrintl, |lroundl)
520 #endi f

521 #endif /* defined(__MATHERR_ERRNO DONTCARE) */

522 #endif /* defined(__EXTENSIONS__) || defined(_STDC C99) || ... */

524 #ifdef __cplusplus

525 }

__unchanged_portion_omtted_




new usr/src/lib/libmcomon/C/jn.c

R R R R

7495 Tue Jun 4 01:04:26 2019

new usr/src/lib/libmcomon/C/jn.c
11175 |i bm shoul d use signbit() correctly
11188 ¢99 math nmacros should return strictly backward conpati bl e val ues

LR R R

1

NRRRRRRRR R
COONOUITAWNROW©O~NOUTSWN

/*

* CDDL HEADER START

*

* The contents of this file are subject to the terms of the

* Common Devel opnent and Distribution License (the "License").

* You may not use this file except in conpliance with the License.
*

* You can obtain a copy of the Ilicense at usr/src/ OPENSOLARI S. LI CENSE
* or http://ww. opensol aris.org/os/licensing.

* See the License for the specific |anguage governing pernm ssions

* and |initations under the License.

*

* When distributing Covered Code, include this CDDL HEADER i n each
* file and include the License file at usr/src/ OPENSOLARI S. LI CENSE.
* | f applicable, add the follow ng below this CDDL HEADER, with the
* fields enclosed by brackets "[]" replaced with your own identifying
* information: Portions Copyright [yyyy] [name of copyright owner]
*

* CDDL HEADER END

*/

/*

* Copyright 2011 Nexenta Systens, Inc. Al rights reserved.

*

/*/

* Copyright 2006 Sun Mcrosystens, Inc. Al rights reserved.

* Use is subject to |license terns.

*/

#pragma weak __jn = jn

#pragna weak __yn = yn

/

* Ok ok ok ok Rk ok S Ok b ok OF R ok Sk b R k% ¥

/

floating point Bessel’s function of the 1st and 2nd kind
of order n: jn(n,x),yn(n,x);

Speci al cases:
y0(0)=y1(0)=yn(n,0) = -inf with division by zero signal;
yO(-ve)=yl(-ve)=yn(n,-ve) are NaN with invalid signal.
Note 2. About jn(n,x), yn(n,x)
For n=0, JO(x) 1s called,
for n:l, J1(x) is call ed,
for n<x, forward recursion us used starting
fromvalues of jO(x) and j1(x).
for n>x, a continued fraction approxi mation to
j(n, x)/J(n 1,x) is evaluated and then backward
recursion is used starting froma supposed val ue
for j(n,x). The resulting value of j(0,x) is
conpared with the actual value to correct the
supposed val ue of j(n,x).

yn(n,x) is simlar in all respects, except
that forward recursion is used for all
val ues of n>1.

58 #include "libmh"

59 #include <float.h> /
60 #incl ude <val ues. h> /

new usr/src/lib/libmcomon/C/jn.c

61 #include "xpg6.h" /*

__Xpg6 */

63 #define GENERI C doubl e

65 static const GENERIC
66

67
68
69

invsqgrtpi =5
two = 2.0,
zero = 0.0,
one = 1.0;

71 GENERIC
72 jn(int n, GENERIC x)
73

72 jn(int
74

75
76

n, GENERIC x) {

int i, sgn;

CENERIC a, b, tenp = O;
CENERIC z, w, ox, on;

/*
* J(-n,x)
* Thus, J(-n,Xx) J(n, -x)
*/

ox
on

X;
(GENERI Q) n;

oxX = X;
if (n<

= (GENERI Q) n;
) L

0
n
X X;

retu
if (M((int)_l
if ('((int)
it

if (isnan(x))
Irn(xx /* +

i

|

& _C99SUSv3_mat h
(fa

= (- 1)"n * J(n, x), J(n, -x)

. 641895835477562869480794515607725858441e- 0001,

= (-)”™n * J(n, Xx)

->* for Cheetah */

bver5|on == libm.ieee ||
ib_version == |ibm.ieee ||

_errexcept) !'=0)) {

bs(x) > X_TLOSS)

return (_SVID libmerr(on, ox, 38));

if (n==
return (JO(x));
if (n==1)
return (j1(x));
if ((n&l) == 0)
sgn = 0;
el se
sgn = signbit(x);
x = fabs(x);
if (x == zero||!finite(x)) b
else if ((GENEROn <= x) {

if (x > 1.0e91) {
/

¥k ok ok ok ok ok ok kb ko

/* even n */

/* old n */

zero;

/*
* Safe to use
* J(n+1,x)=2n/x *J(n,x)-J(n-1,x)

*/

>> n**z
Jn(x) = cos(x-(2n+1)*pi/4)*sqrt (2/ x*pi)
Yn(x) = sin(x-(2n+1)*pi/4)*sqrt(2/ x*pi)
Let s=sin(x), c=cos(x),

Xn=x-(2n+1l)*pi/ 4, sqt2 = sqrt(2),then

n si n(xn)*sqt 2 cos(xn)*sqt2
0 s-C c+s
1 -s-c -c+s
2 -s+c -c-s



new usr/src/lib/libmcomon/C/jn.c 3 new usr/src/lib/libmcomon/C/jn.c 4
124 * 3 s+C c-s 184 * Qk) = (wtk*h)* QK 1) - k-2),

125 */ 185 * \When Q(k) > le good for single
126 switch (n&3) { 186 * Wen Q k) > le9 good for double
127 case O: 187 * Wen Q k) > lel7? good for quaduple
128 temp = cos(x)+sin(x); 188 */

129 br eak; 189 /* determ ne k */

130 case 1: 176 /* determn k */

131 temp = -cos(x)+sin(x); 190 GENERIC t, v;

132 br eak; 191 doubl e qO ql, h, tnp;

133 case 2: 192 int k

134 tenp = -cos(x)-sin(x); 193 w = (n+n)/(doub| e)x;

135 br eak; 194 h 2 Ol(doubl e) Xx;

136 case 3: 195 q0

137 tenp = cos(x)-sin(x); 196 z =w + h;

138 break; 197 ql = wz - 1.0;

124 case 0: tenp = cos(x)+sin(x); break; 198 k = 1;

125 case 1: tenp = -cos(x)+sin(x); break;

126 case 2: tenp = -cos(x)-sin(x); break; 178 double g0, g1, h, tnp; int k, m

127 case 3: tenp = cos(x)-sin(x); break; 179 w = (n+n)/(double)x; h = 2. Ol(d oubl e) x;

139 } 180 g0 =w, z =w+h; gl =wz - 1.0; k = 1;

140 b = invsqrtpi*tenp/sqrt(x); 200 whi | e (ql < 1 Oeg) {

141 } else { 201 k += 1;

142 a = j0(x); 202 z += h;

143 b =j1(x); 182 k += 1; z += h;

144 for (i =1; i <n; i++) { 203 tmp = z*ql - qO;

145 temp = b; 204 q0 = qi;

146 /* avoi d underflow */ 205 ql = tnp;

147 b = b*((GENERICQ) (i +i)/x) - a; 206

135 b = b*((GENERIC) (i +i)/x) - a; /* avoid underf | ow */ 207 m = n+n;

148 a = tenp; 208 for (t = zero, i =2*(n+k); i >=m i -=2)
149 } 209 t = one/(i/x-t);

150 } 188 for (t = zero, i =2*(n+k); i >=>m i -=2) t = one/(i/x-t);
151 } else { 210 a=t;

152 if (x <1le-9) { /* use J(n,x) = 1/ n!'*(x/2)"n */ 211 b = one;

153 b = powm0.5*x, (GENERIC) n); 212 /*

154 if (b !— zer o) { 213 * estimate log((2/x)"n*n!) = n*log(2/x)+n*In(n)
155 for (a = one, i i <= n; i++) 214 * hence, if n*(log(2n/x)) > ...

156 a*= ((ENERI Qi; 215 * single 8.8722839355e+01

143 for (a=one, i =1, i <=n; i++) a *= (GENERIQ)i; 216 * doubl e 7.09782712893383973096e+02

157 b = b/a; 217 * | ong doubl e 1.135652340629414394949193107797076500617
158 } 218 * then recurrent value nay overflow and the result is
159 } else { 219 * |ikely underflow to zero

160 /* 220 */

161 * use backward recurrence 221 tnp = n;

162 * X XN2 XN2 222 v = two/ x;

163 *oJ(n,x)/I(n-1,X) = ---- ----- oo 223 tnmp = tnp*log(fabs(v*tmp));

164 * 2n - 2(n+l) - 2(n+2) 224 if (tmp < 7.09782712893383973096e+02) {
165 * 225 for (i =n-1; i >0; i--)

166 * 1 1 1 226 temp = b;

167 * (for large x) L 227 b = ((i+i)/x)*b - a;

168 * 2n 2(n+1) 2(n+2) 228 a = tenp;

169 * R SRR 229 }

170 * X X X 230 } else {

171 * 231 for (i =n-1; i >0; i--) {

172 * Let w= 2n/x and h = 2/x, then the above quotient 232 temp = b;

173 * is equal to the continued fraction: 233 b = ((i+i)/x)*b - a;

174 * 1 234 a = tenp;

175 * e 235 if (b > 1e100) {

176 * 1 236 a/=b;

177 * R R 237 t /=b;

178 * 1 238 b =1.0;

179 * WHh = -eeeaa 239 }

180 * w+2h - ... 240 }

181 * 241 }

182 * To determ ne how nany terns needed, |et 242 b = (t*j0(x)/b);

183 * Q0) =w Q1) = ww+h) - 1, 243 }
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244 }

245 if (sgn != 0)

224 if (sgn == 1)

246 return (-b);
247 el se

248 return (b);
249 }

251 GENERIC

252 yn(int n, GENERIC x)

253 {

231 yn(int n, GENERIC x) {

254 int i;

255 int sign;

256 CENERIC a, b, tenp = 0, ox, on;

258 oX = X;

259 on = (CGENERI Q) n;

236 ox = x; on = (GENERI C)n;
260 if (isnan(x))

261 return (x*x); /* + ->* for Cheetah */

262 if (x <= zero)
263 if (x == zero) {
264 /* return -one/zero; */

265 return ( SVIDIlbmerr((GENERIC)n x, 12));

266 } else {
267 /* return zerol/ zero; */

268 return (_SVID libmerr((GENERIO)n, x, 13));

269

270 }
271 i !
248 i !
272 (
273 > X_TLCSS)

274 return (_SVID |ibmerr(on, ox,
275 }

276 sign = 1;

277 if (n<0) {

278 n = -n;

279 if ((n&l) == 1) sign = -1;

280

281 if (n==0)

282 return (y0(x));

283 if (n==1

284 return (sign*yl(x));

285 if (Mfinite(x))

286 return (zero);

)_lib_version == Ilbmleee ||
) I|b_verS|on == libmie
6

288 if (x > 1.0e91) {
289 /
290

291

292

293

294

295

296

297

298

299

300

301

302

303 switch (n&3) {
304 case 0O:

305 temp =

X >> n**2
Jn(x)
Yn(x)
Let s

n sin(xn)*sqt2

0 s-C
1 -S-C
2 -s+cC
3 s+c

® ok % ok k% Sk ok ok ok ok ¥ ok ¥

sin(x)-cos(x);

& _C99SUSv3_nmt h errexcept) 1=0)) {
X
39));

cos(x-(2n+1)*pi/4)*sqrt (2/ x*pi)
sin(x-(2n+1) *pi/4)*sqrt (2/ x*pi)
sin(x), ¢ = cos(x),

xn = x-(2n+1)*pi/ 4,

sqt2 = sqrt(2), then

cos(xn)*sqt 2

cts
-C+s
-C-s
C-s

new usr/src/lib/libmcomon/C/jn.c

306 br eak;
307 case 1:

308 temp =
309 br eak;
310 case 2:

311 tenp = -sin(x)+cos(x);
312 br eak;

313 case 3:

314 temp = sin(x)+cos(x);
315 break;
281 case 0: tenp
282 case 1: tenp
283 case 2: tenp
284 case 3: tenp
316

317

318 } else {
319

-sin(x)-cos(x);

sin(x)-cos(x); break;
-sin(x)-cos(x); break;
-si n(x)+cos(x); break;
sin(x)+cos(x); break;

o
1

invsqgrtpi *tenp/sqrt(x);

yo(x);
320 y1(x);
321

322 * fix 1262058 and take care of non-default
323 */
324 for (i =1; i <n; i++) {
325 emp = b;
326 (GENERIC) (i +i) /I x;
327 - DBL_MAX)
328 break;
329 a;
330 enp;
331 }
332 }
333 if (sign > 0)
334 return (b);
335 el se
336 return (-b);
337 }
__unchanged_portion_onitted_

~oco

*
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1l Allé
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roundi ng
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22 /*
23 *

25 [ *
26 *
27 %

28 */

CDDL HEADER START

The contents of this file are subject to the terms of the
Common Devel opment and Distribution License (the "License").
You may not use this file except in conpliance with the License.

You can obtain a copy of the |icense at usr/src/ OPENSOLARI S. LI CENSE
or http://ww. opensol aris.org/os/licensing.

See the License for the specific |anguage governing pernissions

and linmtations under the License.

When distributing Covered Code, include this CDDL HEADER i n each
file and include the License file at usr/src/ OPENSOLARI S. LI CENSE.

If applicable, add the follow ng bel ow this CDDL HEADER, with the
fields enclosed by brackets "[]" replaced with your own identifying
information: Portions Copyright [yyyy]l [nane of copyright owner]

CDDL HEADER END

Copyright 2011 Nexenta Systens, Inc. Al rights reserved.
*/

Copyright 2006 Sun Mcrosystens, Inc. Al rights reserved.
Use is subject to license terms.

30 #pragnma weak __tanh = tanh

32/
/

n
N
P R

58 #include "lib
59 #include "lib
60 #i nclude <mat

I NDENT OFF */

TANH( X)

RETURN THE HYPERBOLI C TANGENT OF X

code based on 4. 3bsd

Modi fied by K C. Ng for sun 4.0, Jan 31, 1987

Met hod :
1. reduce x to non-negative by tanh(-x) = - tanh(x).
2.
0 < x <= 1l.e-10 : tanh(x) := X
- expmi( - 2x)
l.e-10 < x <= 1 :otanh(X) 1= -------oa-----
expmi(-2x) + 2
2
1 <= x <= 22.0 :otanh(x) 1= 1 - ceeeeeeeeeaaa
expml(2x) + 2
22.0 < x <= INF : tanh(x) :=1

Note: 22 was chosen so that fl(1.0+2/(expnl(2*22)+2)) ==
Speci al cases:

tanh(NaN) is NaN,
only tanh(0)=0 is exact for finite argunent.

m h"
m _protos. h"
h. h>

new

62

usr/src/lib/libm comon/C/tanh.c

static const double

one = 1.0,
two = 2.0,
smal | = 1. 0e- 10,
big = 1.0e10;
/* 1 NDENT ON */
doubl e
tanh(doubl e x)

{
tanh(doubl e x) {
double t, vy, z;
int signx;
vol atil e doubl e dummy _ unused;

if (isnan(x))

return (x * x); /* + ->* for Cheetah */

fabs(x);

one;
f (t <=22.0) {
if (t > one)

signx = signbit(x);
t =
Z =
i

z = one - two / (expmil(t
elseif (t >smll) {
y = expnml(-t - t);
z=-y/ (y + tw);
} else {

/* raise the | NEXACT flag for non-zero t */

dummy =t + big;
dummy = dumy;

return (x);

#ifdef |int
#endi f

}
} elseif (Ifinite(t))
return (copysign(1.0, x));
el se
return ((signx !=0) ? -z + snal
return (signx == ? -z + small

return ((signx !'=0) ? -z : z);
return (signx == 17?2 -z : z);

}
__unchanged_portion_onitted_

+t) + two);

I * small
* smal |

z -

z -

smal |

small * snall);

* small);
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new usr/src/lib/libm comon/LD __rempio2l.c
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1/*

2 * CDDL HEADER START

3 *

4 * The contents of this file are subject to the terms of the

5 * Common Devel opnent and Distribution License (the "License").

6 * You may not use this file except in conpliance with the License.
7 *

8 * You can obtain a copy of the license at usr/src/OPENSOLARI S. LI CENSE
9 * or http://ww. opensol aris.org/os/licensing.

10 * See the License for the specific |anguage governi ng perm ssions
11 * and limtations under the License.

12 =

13 * When distributing Covered Code, include this CDDL HEADER i n each
14 * file and include the License file at usr/src/ OPENSOLARI S. LI CENSE.
15 * |f applicable, add the follow ng below this CODL HEADER, with the
16 * fields enclosed by brackets "[]" replaced with your own identifying
17 * information: Portions Copyright [yyyy]l [nane of copyright owner]
18 *

19 * CDDL HEADER END
20 */
22 | *

23 * Copyright 2011 Nexenta Systems, Inc. Al rights reserved.
*/

25 /*

26 * Copyright 2006 Sun Mcrosystens, Inc. All rights reserved.
27 * Use is subject to license terns.

28 */

30 /*
31 * __rempio2l(x,y)
30 /* __rempio2l(x,Y)
*
33 * return the renminder of x rempi/2 in y[0]+y[1]
34 * by calling __rempio2m
*/
37 #include "libmh"
38 #include "l ongdoubl e. h"
40 extern const int _TBL_ipio2l _inf[];

42 static const |ong double

43 two24l = 16777216. 0L,

44 pio4 = 0.7853981633974483096156608458198757210495L;
46 int

47 __rempi o2l (1 ong doubl e x, |ong double *y)
48 {

49 | ong doubl e zZ, W,

50 doubl e t[3], v[5];

51 int e0, i, nx, n, sign;
53 sign = signbitl(x);

54 z = fabsl (x);

55 if (z <= pio4) {

56 y[0] = x;

57 y[1] = 0;

58 return (0);

new usr/src/lib/libm comon/LD __rempio2l.c

60 e0 = iloghl(z) - 23;

61 z = scalbnl (z, -€0);

62 for (i =0; i <3; i++) {

63 t[i] = (double)((int)(
64 z = (z - (long double)
65 }

66 nx = 3;

67 while (t[nx-1] == 0.0)

68 nx- - ; /* o

69 n = _ rempio2mt, v, e0, nx, 2,
70 z = (long double)v[1];

71 w = (1 ong doubl e)v[O0];

72 y[0] =z + w

73 y[1] =z - (y[O] - w);

74 if (sign!=0) {

73 if (sign ==1) {

75 y[O] = -y[O]

76 yl1] = -y[1];

77 return (-n);

78 }

79 return (n);

80

__unchanged_portion_onitted_

mt trailing zeros */

_TBL_i pi o2l

]) * two24l ;

_inf);
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1/*

2 * CDDL HEADER START

3 *

4 * The contents of this file are subject to the terms of the

5 * Common Devel opnent and Distribution License (the "License").

6 * You may not use this file except in conpliance with the License.
7 *

8 * You can obtain a copy of the license at usr/src/OPENSOLARI S. LI CENSE
9 * or http://ww. opensol aris.org/os/licensing.
10 * See the License for the specific |anguage governi ng perm ssions
11 * and limtations under the License.

12 =

13 * When distributing Covered Code, include this CDDL HEADER i n each
14 * file and include the License file at usr/src/ OPENSOLARI S. LI CENSE.
15 * |f applicable, add the follow ng below this CODL HEADER, with the
16 * fields enclosed by brackets "[]" replaced with your own identifying
17 * information: Portions Copyright [yyyy]l [nane of copyright owner]
18 *

19 * CDDL HEADER END
20 */
22 | *

23 * Copyright 2011 Nexenta Systems, Inc. Al rights reserved.
*/

25 /*
26 * Copyright 2006 Sun Mcrosystens, Inc. All rights reserved.
27 * Use is subject to license terns.

28 */
30 #pragma weak __jnl = jnl
31 #pragma weak __ynl = ynl

33 /*

34 * floating point Bessel’s function of the 1st and 2nd ki nd
35 * of order n: jn(n,x),yn(n,x);

36 *

37 * Special cases:

38 * y0(0)=y1(0)=yn(n,0) = -inf with division by zero signal;
39 * y0(-ve)=yl(-ve)=yn(n,-ve) are NaN with invalid signal.
40 * Note 2. About jn(n,x), yn(n,x)

41 * For n=0, JO(x) 1s called,

42 * for n=1, j1(x) is called,

43 = for n<x, forward recursion us used starting

44 = fromvalues of jO(x) and j1(x).

45 = for n>x, a continued fraction approxi mation to

46 * j(n,x)/j(n-1,x) is evaluated and then backward

47 * recursion is used starting froma supposed val ue
48 * for j(n,x). The resulting value of j(0,x) is

49 = conpared with the actual value to correct the

50 * supposed val ue of j(n,x).

51 *

52 * yn(n,x) is simlar in all respects, except

53 * that forward recursion is used for all

54 * val ues of n>1.

55 *

56 */

58 #include "libmh"
59 #include "l ongdoubl e. h"
60 #include <float.h> /* LDBL_MAX */

new usr/src/lib/libmcomon/LD jnl.c

62 #define GENERI C | ong doubl e

64 static const CGENERIC
65 invsqrtpi = 5.641895835477562869480794515607725858441e- 0001L,
66 two = 2.0L,

67 zero = 0. 0L,
68 one = 1.0L;
70 GENERI C

71 jnl(int n, GENERIC x)

72 {

71 jnl(n, x) int n; GENERIC x; {

73 int i, sgn;

74 CENERIC a, b, tenp =0, z, w

76 /*
77 * J(-n,x) = (-1)*n * J(n, x), I(n, -x) = (-1)n * J(n,
78 * Thus, J(-n,x) = J(n,-Xx)

0
85 re%urn (jol(x));
86 if (n==1
87 return (j1l(x));
i ( = x

89 return (x+x);

83 if (n==0) return (joOI
84 if (n==1) return (j1l
85 if (x !'=x) return x+x;

(X))
(X))

91 sgn = 0; /* even n */
93 sgn = signbitl(x); /* old n */
94 x = fabsl (x);
if (x == zero || !finitel(x)) b = zero;
96 else if ((GENERICQn <= x) {
/*

98 * Safe to use

99 * J(n+l, x)=2n/x *J(n,x)-J(n-1,x)
*
/

101 if (x > 1.0e91L) {
/*

X >> n*¥*2
Let s=sin(x), c=cos(x),

n si n(xn)*sqt 2

0 s-C
1 -s-C
2 -s+cC
3 s+c

[
o
oo
I I 3

114 *

115 */
116 switch (n&3) {
117 case O:

118 tenp = cosl (x)+sinl(x);
119 br eak;

120 case 1:

121 tenp = -cosl (x)+sinl(x);
122 br eak;

X)

Jn(x) = cos(x-(2n+1)*pi/4)*sqrt (2/ x*pi)
Yn(x) = sin(x-(2n+1)*pi/4)*sqrt(2/ x*pi)

xn=x-(2n+1)*pi/4, sqt2 = sqrt(2),then

cos(xn)*sqt2
c+s

-c+s

-c-s
c-s
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123 case 2: 181 doubl e g0, q1, h, tnp;

124 tenp = -cosl (x)-sinl(x); 182 int k, m

125 br eak; 183 w = (n+n)/ (doubl e) x;

126 case 3: 184 h = 2. Ol(doubl e) Xx;

127 temp = cosl(x)-sinl(x); 185 g0 =

128 br eak; 186 7= W+h

113 case 0: tenp = cosl(x)+sinl(x); break; 187 ql = w*z - 1.0;

114 case 1: tenp = -cosl (x)+sinl(x); break; 188 k

115 case 2: tenp = -cosl (x)-sinl(x); break; 167 doubl e qo, q1 h, tnmp; n k,

116 case 3: tenp = cosl(x)-sinl(x); break; 168 = (n+n)/(doub| e)x; h = 2. Ol(doubl e) x;

129 } 169 qO:w; z = wh; gl = wz - 1.0; k = 1;

130 b = invsqgrtpi*tenp/sqrtl(x); 189 while (gl < 1.0el17) {

131 } else { 190 k += 1;

132 a = jol(x); 191 z += h;

133 b =1l (x); 171 k += 1; z += h;

134 for (i =1; i <n; i++) { 192 tnp = z*ql - qO;

135 temp = b; 193 q0 = qi;

136 /* avoid underflow */ 194 ql = tnp;

137 b = b*((GENERIC)(|+|)/x) - a; 195

124 b =b*((GENERIQ)(i+i)/x) - a; /* avoid underflow*/ 196 m = n+n;

138 a = tenp; 197 for (t = zero, i =2*(n+k); i > m i -= 2)
139 } 198 t = one/(i/lx-t);

140 } 177 for (t = zero, i =2*(n+k); i > m i -=2) t = one/(i/x-t);
141 } else { 199 a=t;

142 if (x < le-17L) { /* use J(n,x) = 1/n!*(x/2)"n */ 200 b = one;

143 b = pow (0.5L*x, (GENERI C)n); 201 /*

130 b = pow (0.5L*x, (CGENERIC) n); 202 * Estimate log((2/x)"n*n!) = n*log(2/x)+n*In(n)
144 if (b !— zero) { 203 * hence, if n*(log(2n/x)) > ...

145 for (a = one i i <= n; i++) 204 * single 8.8722839355e+01

146 *= (GENERIC)l 205 * doubl e 7.09782712893383973096e+02

132 for (a = one, i =1, i <= n; i++) a *= (CENERI Q)i ; 206 * | ong doubl e 1.135652340629414394949193107797076500617
147 b = b/a; 207 * then recurrent value may overflow and the result is
148 } 208 * likely underflow to zero.

149 } else { 209 */

150 /* 210 tnp = n;

151 * use backward recurrence 211 v = two/X;

152 * X X2 X"2 212 tmp = tnp*logl (fabsl (v*tnp));

153 * o J(n,x)/I(Nn-1,X) = ---- -e---- aea-- L 213 if (tmp < 1. 1356523406294143949491931077970765e+04L) {
154 * 2n - 2(n+l) - 2(n+2) 214 for (i =n-1; i > 0; i--)

155 * 215 temp =

156 * 1 1 1 216 b:((|+|)/x) b - a;

157 * (for large x) L 217 a = tenp;

158 * 2n  2(n+1) 2(n+2) 218 }

159 * e R - 219 } else {

160 * X X X 220 for (i =n-1; i >0; i--) {

161 * 221 temp = b;

162 * Let w= 2n/x and h=2/x, then the above quotient 222 b = ((i+i)/x)*b - a;

163 * is equal to the continued fraction: 223 a = tenp;

164 * 1 224 if (b > 1lel000L) {

165 * I R 225 a /= b;

166 * 1 226 t /=b;

167 * W= mmmmmmmmmme oo 227 b =1.0;

168 * 1 228 }

169 * L 229 }

170 * w+2h - ... 230 }

171 * 231 b = (t*jol(x)/b);

172 * To determ ne how nany terns needed, |et 232 }

173 * QO0) =w Q1) = w(w+h) -1, 233 1

174 * Q k) = (wtk*h)*Q(k-1) Qk-2), 234 if (sgn!=0)

175 * When (k) > led good for single 235 return (-b);

176 * When (k) > 1e9 good for double 213 if (sgn == 1)

177 * When k) > lel? good for quaduple 214 return -b;

178 */ 236 el se

179 /* determine k */ 237 return (b);

165 /* determin k */ 216 return b;

180 GENERIC t, v; 238 }
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259 case 1: tenp
240 GENERI C 260 case 2: tenp
241 ynl (int n, GENERIC x) 261 case 3: tenp
242 { 296

220 ynl(n, x) int n; GENERIC x; { 297

243 int i; 298 } else {
244 int sign; 299 yol (x);

245 GENERIC a, b, tenp = 0; 300 yil (x);

301

247 if (x !'=x) 302 * fix 1262058 and take care of non-default rounding
248 return (x+x); 303 */

226 return x+x; 304 for (i =1; i <n; i++) {

249 if (x <= zero) { 305 temp = b;

250 if (x == zero) 306 b *= (GENERIC) (i +1i) / x;

251 return (-one/zero); 307 if (b <= -LDBL_MAX)

229 return -one/ zero; 308 br eak;

252 el se 309 b -=a;
253 return (zerol/ zero); 310 a = tenp;
231 return zero/ zero; 311 }

254 } 312 }

255 sign = 1; 313 if (sign > 0)

256 if (n<0) { 314 return (b);

257 n = -n; 280 return b;

258 if ((n&l) == 1) 315 el se

259 sign = -1; 316 return (-b);

236 if ((n&l) == 1) sign = -1; 282 return -b;

260 } 317 }

261 if (n==0) ______unchanged_portion_omtted_
262 return (yOl (x));

263 if (n==1)

264 return (sign*yll(x));

265 if (Mfinitel(x))

266 return (zero);

238 if (n ==20) return (yOl(x));

239 if (n ==1) return (sign*yll(x));
240 if (!finitel(x)) return zero;

268 if (x > 1.0e91L) {
269 /
270

271

272

273

274

275

276

277

278

279

280

281

282

283 switch (n&3) {
284 case 0:

285 temp = sinl(x)-cosl(x);

286 break;

287 case 1:

288 tenp = -sinl(x)-cosl(x);

289 br eak;

290 case 2:

291 tenp = -sinl(x)+cosl (x);

292 br eak;

293 case 3:

294 tenp = sinl(x)+cosl(x);

295 break;

258 case 0: tenp = sinl(x)-cosl(x); break;

-sinl (x)-cosl (x); break;
-sinl (x)+cosl (x); break;
sinl (x) +cosl (x); break;

o
1l

invsqgrtpi *tenp/sqrtl (x);

~oo
nn

*

X >> n**2

Jn(x) = cos(x-(2n+1)*pi/4)*sqrt(2/x*pi)
Yn(x) = sin(x-(2n+1)*pi/4)*sqrt(2/ x*pi)
Let s=sin(x), c=cos(x),

Xn=x-(2n+1l)*pi /4, sqt2 = sqrt(2),then

n si n(xn)*sqt 2 cos(xn)*sqt 2
0 s-C c+s
1 -s-c -cts
2 -s+C -Cc-s
3 s+c c-s

* ok k ok % ok ok ok ok ok k% ok F
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new usr/src/lib/libmcomon/Q __rempio2l.c
11175 |i bm shoul d use signbit() correctly
11188 ¢99 math nmacros should return strictly backward conpati bl e val ues

LR R R

1/*

2 * CDDL HEADER START

3 *

4 * The contents of this file are subject to the terms of the

5 * Common Devel opnent and Distribution License (the "License").

6 * You may not use this file except in conpliance with the License.
7 *

8 * You can obtain a copy of the license at usr/src/OPENSOLARI S. LI CENSE
9 * or http://ww. opensol aris.org/os/licensing.

10 * See the License for the specific |anguage governi ng perm ssions
11 * and limtations under the License.

12 =

13 * When distributing Covered Code, include this CDDL HEADER i n each
14 * file and include the License file at usr/src/ OPENSOLARI S. LI CENSE.
15 * |f applicable, add the follow ng below this CODL HEADER, with the
16 * fields enclosed by brackets "[]" replaced with your own identifying
17 * information: Portions Copyright [yyyy]l [nane of copyright owner]
18 *

19 * CDDL HEADER END
20 */
22 | *

23 * Copyright 2011 Nexenta Systems, Inc. Al rights reserved.
*/

25 /*
26 * Copyright 2006 Sun Mcrosystens, Inc. All rights reserved.
27 * Use is subject to license terns.

28 */

30 /*

31 * __rempio2l(x,vy)

32 *

33 * return the renminder of x rempi/2 in y[0]+y[1] by calling __rempio2m
34 */

36 #i fndef FDLI BM BASED

37 #include "libmh"

38 extern int __rempio2n{double *, double *, int, int, int, const int *);
39 #el se /* FDLI BM_BASED */

40 #include "fdlibmh"

41 #define __rempio2m __kernel _rem pi 02

42 #endif /* FDLI BM_BASED */

44 #incl ude "I ongdoubl e. h"
46 extern const int _TBL_ipio2l _inf[];

48 static const |ong double

49 two24] = 16777216. 0L,

50 pio4 = 0.7853981633974483096156608458198757210495L;
52 int

53 __rempi o2l (1 ong double x, |ong double *y)

54 {

53 __rempi o2l (I ong doubl e x, |ong double *y) {

55 long double z, w,

56 double t[5], v[5];

57 int e0, I, nx, n, sign;

58 const int *ipio2;

*)ipio2);

*)
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sign = signbitl(x);
z = fabsl (x);
if (z <= pi04) {
y[0] = x;
yl1] =0;
return (0);
}
e0 = ilogbl(z) -
z = scal bnl (z, —eO),
for (i =0; i <5; i++) {
t[i] = (double)((int)(z));
z = (z - (long double)t[i]) * two24l;
t[i] = (double) ((int) (2));
z = (z - (long double) t[i]) * two24l;
nx = 5;
while (t[nx - 1] == 0.0)
nx- - ; /* skip zero term*/
ipio2 = _TBL_ipi 02l _inf;
n = _ rempio2n(t, v, eo nx, 3, (const int
z = (long doubl e)v[2] + (Iong doubl e) v[ 1] ;
w = (long doubl e)v[O0];
n =_ rempio2mt, v, e0, nx, 3, (const int
z = (long double) v[2] + (Iong doubl e) v[1];
w = (1 ong double) v[O];
y[0] =z +w
yi1 =z - (y[o] - w;
if (sign!=0) {
if (sign ==1) {
y[O] = -y[O]
y[1] = -y[1]
return (-n);

}
return (n);

__unchanged_portion_onitted_

ipio2);
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new usr/src/lib/libmcomon/Q atan2l.c
11175 i bm shoul d use signbit() correctly
11188 ¢99 math nmacros should return strictly backward conpati bl e val ues

LR R R

1/*

2 * CDDL HEADER START

3 *

4 * The contents of this file are subject to the terms of the

5 * Common Devel opnent and Distribution License (the "License").

6 * You may not use this file except in conpliance with the License.
7 *

8 * You can obtain a copy of the license at usr/src/OPENSOLARI S. LI CENSE
9 * or http://ww. opensol aris.org/os/licensing.

10 * See the License for the specific |anguage governi ng perm ssions
11 * and limtations under the License.

12 =

13 * When distributing Covered Code, include this CDDL HEADER i n each
14 * file and include the License file at usr/src/ OPENSOLARI S. LI CENSE.
15 * |f applicable, add the follow ng below this CODL HEADER, with the
16 * fields enclosed by brackets "[]" replaced with your own identifying
17 * information: Portions Copyright [yyyy]l [nane of copyright owner]
18 *

19 * CDDL HEADER END
20 */
22 | *

23 * Copyright 2011 Nexenta Systems, Inc. Al rights reserved.
*/

25 /*
26 * Copyright 2006 Sun Mcrosystens, Inc. All rights reserved.
27 * Use is subject to license terns.

28 */

30 /*

31 * atan2l (y, x)

32 *

33 * Method :

34 * 1. Reduce y to positive by atan2(y, x)=-atan2(-y

35 * 2. Reduce x to positive by (if x and y are unexceptl onal ):

36 * ARG (x+iy) = arctan(y/x) if x>0,

37 * ARG (x+iy) = pi - arctan[y/(-x)] ... if x <0,

38 *

39 * Special cases:

40 *

41 * ATAN2( (anything), NaN) is NaN;

42 * ATAN2( NAN , (anythl ng) ) is NaN

43 = ATAN2( +- 0, +(anything NaN)) is +0 ;

44 = ATAN2( +- 0, -(anything but NaN)) is + Pl ;

45 = ATAN2( +- (anyt hing but 0 and NaN), 0) is +Pl/2;

46 * ATAN2( +- (anything but INF and NaN), +INF) is +-0 ;

47 * ATAN2( +- (anything but INF and NaN), -INF) is +-Pl;

48 * ATAN2(+-INF, +INF ) is +Pl/4 ;

49 * ATAN2(+-INF, -INF ) is +-3PI/4;

50 * ATAN2( +- I NF, (anything but,0,NaN, and INF)) is +PI/2;

51 *

52 * Constants:

53 * The hexadecimal values are the intended ones for the follow ng constants.
54 * The decinal values may be used, provided that the conpiler will convert
55 * fromdecinal to binary accurately enough to produce the hexadeci mal val ues
56 */shown.

57 *

59 #pragma weak __atan2l = atan2l

new usr/src/lib/libmcomon/Q atan2l.c

61
62

123

“l'ibm h"
"1 ongdoubl e. h"

static const |ong double

zero = 0.0L,

tiny = 1.0e-40L,

one = 1.0L,

hal f = 0.5L,

Pl 304 = 2.356194490192344928846982537459627163148L,

Pl 04 = 0.785398163397448309615660845819875721049L,

Pl 02 = 1.570796326794896619231321691639751442099L,

Pl = 3.141592653589793238462643383279502884197L,

Pl _lo = 8.671810130123781024797044026043351968762e- 35L;

| ong doubl e
at an2l (1 ong doubl e y, |ong double x)

{
atan2l (1 ong doubl e y, |ong double x) {

long double t, z;
int k, m signy, signx;

if (xt=x1]y!l=y)
return (x +vy); /* return NaN if x or y is NAN */
signy = signbitl(y);
signx = signbitl(x);
if (x == one)
return (atanl (y));
/* Ensure sign indicators are bool ean */
m= (signy !=0) + (signx !'=0) + (signx != 0);
m = signy + signx + signx;

if (y == zero)
swtch (m {
case 0O:
return (y); /* atan(+0, +anyt hi ng) */
case 1
return (y); /* atan(-0, +anyt hi ng)
case 2:
return (Pl + tiny); /* atan(+0, - anyt hi ng)
case 3:
return (-Pl - tiny); /* atan(-0, -anything)
}
/* when x = 0 */
if (x == zero)

return (signy '=0 ? -Plo2 - tiny : Plo2 + tiny);
return (signy == 1 ? -Plo2 - tiny : Plo2 + tiny);

/* when x i
if (!Mfini
i

s INF */
el (x)) {
('finitel(y)) {
switch (m {

case O:

te
f

return (Plod4 + tiny); [* atan(+l NF, +I NF)
case 1:

return (-Plo4 - tiny); /* atan(-INF, +INF)
case 2:

return (PI304 + tiny); /* atan(+I NF, -1NF)
case 3:

return (-Pl304 - tiny); /* atan(-INF, -1NF)

} else {
switch (m {
case 0:
return (zero); /* atan(+...,+INF) */

*/

*

-

*

~

*/
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124 case 1:

125 return (-zero); /* atan(-...,+INF) */
126 case 2:

127 return (Pl + tiny); /* atan(+...,-1NF)
128 case 3:

129 return (-Pl - tiny); /* atan(-...,-1NF)
130 }

131 }

132

133 /* when y is INF */

134 if (Mfinitel(y))

135 return (signy '=0? -Plo2 - tiny : Plo2 + tiny);
133 return (signy == 1 ? -Plo2 - tiny : Plo2 + tiny);
137 /* conpute y/x */

138 x = fabsl (x);

139 y = fabsl (y);

140 t = Pl_lo;

141 k = (ilogbl (y) - ilogbl(x));

143 if (k > 120)

144 z = Plo2 + half * t;

145 elseif (m>1 & k < -120)

146 z = zero,

147 el se

148 z = atanl (y / x);

150 switch (m {

151 case O:

152 return (z); [* atan(+, +) */

153 case 1:

154 return (-2z); /* atan(-,+) */

155 case 2:

156 return (Pl - (z - t)); [/* atan(+,-) */

157 case 3:

158 return ((z - t) - Pl); [/* atan(-,-) */

159 }

160 /* NOTREACHED */

161 return (0.0L);

159 return 0.O0L;

162 }

__unchanged_portion_omtted_

*/
*/
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new usr/src/lib/libmcomon/Qjnl.c
11175 |i bm shoul d use signbit() correctly
11188 ¢99 math nmacros should return strictly backward conpati bl e val ues

LR R R

1/*

2 * CDDL HEADER START

3 *

4 * The contents of this file are subject to the terms of the

5 * Common Devel opnent and Distribution License (the "License").

6 * You may not use this file except in conpliance with the License.
7 *

8 * You can obtain a copy of the license at usr/src/OPENSOLARI S. LI CENSE
9 * or http://ww. opensol aris.org/os/licensing.

10 * See the License for the specific |anguage governi ng perm ssions
11 * and limtations under the License.

12 =

13 * When distributing Covered Code, include this CDDL HEADER i n each
14 * file and include the License file at usr/src/ OPENSOLARI S. LI CENSE.
15 * |f applicable, add the follow ng below this CODL HEADER, with the
16 * fields enclosed by brackets "[]" replaced with your own identifying
17 * information: Portions Copyright [yyyy]l [nane of copyright owner]
18 *

19 * CDDL HEADER END
20 */
22 | *

23 * Copyright 2011 Nexenta Systems, Inc. Al rights reserved.
*/

25 /*
26 * Copyright 2006 Sun Mcrosystens, Inc. All rights reserved.
27 * Use is subject to license terns.

28 */
30 #pragma weak __jnl = jnl
31 #pragma weak __ynl = ynl

33 /*

34 * floating point Bessel’s function of the 1st and 2nd ki nd
35 * of order n: jn(n,x),yn(n,x);

36 *

37 * Special cases:

38 * y0(0)=y1(0)=yn(n,0) = -inf with division by zero signal;
39 * y0(-ve)=yl(-ve)=yn(n,-ve) are NaN with invalid signal.
40 * Note 2. About jn(n,x), yn(n,x)

41 * For n=0, JO(x) 1s called,

42 * for n=1, j1(x) is called,

43 = for n<x, forward recursion us used starting

44 = fromvalues of jO(x) and j1(x).

45 = for n>x, a continued fraction approxi mation to

46 * j(n,x)/j(n-1,x) is evaluated and then backward

47 * recursion is used starting froma supposed val ue
48 * for j(n,x). The resulting value of j(0,x) is

49 = conpared with the actual value to correct the

50 * supposed val ue of j(n,x).

51 *

52 * yn(n,x) is simlar in all respects, except

53 * that forward recursion is used for all

54 * val ues of n>1.

55 *

56 */

58 #include "libmh"
59 #include "l ongdoubl e. h"

60 #include <float.h> /* LDBL_MAX */

new usr/src/lib/libmcomon/Qjnl.c

62 #define GENERI C | ong doubl e
64 static const CGENERIC

65 invsqrtpi = 5.641895835477562869480794515607725858441e- 0001L,
2.0

66 two = 2.0L,
67 zero = 0.0L,
68 one = 1.0L;
70 GENERI C

71 jnl(int n, GENERI C x)

72 {

71 jnl(n, x) int n; GENERIC x; {
73 int i, sgn;

74 CENERIC a, b, tenp, z,

76 /*

w,

77 * J(-n,x) = (-1)”n * J(n, x), I(n, -x) = (-1)*n * J(n, Xx)

80 if (n<0) {

©
N
X >

}
84 if (n==0

85 re%urn (jol(x));

86 if (n==1

87 return (j1l(x));
X

88 if (x!=

89 return (x+x);
90 if ((n&) == 0)

91 sgn = 0;

92 el se

93 sgn = signbitl(x);

94 x = fabsl (x);
95 if

78 * Thus, J(-n,x) = J(n,-Xx)
*

/* even n */

/* old n */

(x == zero || !finitel(x)) b = zero;
{

96 else if ((GENERIOn <= x)

101 if (x > 1.0e91L)

/*
* Safe to use
* J(n+1, x)=2n/x *J(n,x)-J(n-1,x)
*
/

{
/*
* X >> n**2
* Jn(x) = cos(x-(2n+1)*pi/4)*sqrt(2/x*pi)
* Yn(x) = sin(x-(2n+1)*pi/4)*sqrt(2/ x*pi)
* Let s=sin(x), c=cos(x),
* Xn=x-(2n+1l)*pi/ 4, sqt2 = sqrt(2),then
*

n si n(xn)*sqt 2 cos(xn)*sqt2
0 s-cC c+s
1 -s-c -cts
2 -s+c -c-s
3 s+c c-s
*

116 switch (n&3) {

117 case O:

120 case 1:

123 case 2:

temp = cosl (x)+sinl(x);
br eak;

tenp = -cosl (x)+sinl (x);
br eak;

tenp = -cosl (x)-sinl(x);
br eak;
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126 case 3: 185 q0 = w,

127 tenp = cosl (x)-sinl(x); 186 z = wth;

128 br eak; 187 ql = wz - 1.0;

116 case 0: tenp = cosl(x)+sinl(x); break; 188 k = 1;

117 case 1: tenp = -cosl (x)+sinl(x); break; 170 doubl e g0, qi1, h, tnp; n k,

118 case 2: tenp = -cosl(x)-sinl(x); break; 171 w = (n +n)/(doub| e)x; h = 2. Ol(doubl e)x

119 case 3: tenp = cosl(x)-sinl(x); break; 172 g0 =w, z =wh; gl = wz - 1.0; k = 1;

129 } 189 whi | e (gl < 1.0e17) {

130 b = invsqrtpi*tenp/sqrtl(x); 190 k += 1;

131 } else { 191 z += h;

132 a = jol(x); 174 k += 1; z += h;

133 b =j11(x); 192 tnp = z*ql - qO;

134 for (i =1; i <n; i++) { 193 q0 = qi;

135 tenp = b; 194 ql = tnp;

136 /* avoid underflow */ 195 }

137 b = b*((GENERI O (i+i)/x) - 196 m = n+n;

127 b = b*((GENERIC) (i +i)/x) - a; /* avoid underflow*/ 197 for (t = zero, i =2*(n+k); i > m i -= 2)
138 a = tenp; 198 t = one/(i/x-t);

139 } 180 for (t = zero, i = 2*(n+k); i > m i -=2) t = one/(i/x-t);
140 } 199 a=t;

141 } else { 200 b = one;

142 if (x < 1e 17L) { /* use J(n,x) = 1/ n*(x/2)"n */ 201 /*

143 pow (0.5L*x, (GENERIC)n); 202 * estimate log((2/x)"n*n!) = n*log(2/x)+n*In(n)
144 if (b 1= zero) { 203 * hence, if n*(log(2n/x)) > ...

145 for (a=one, i =1; i <=n; i++4) 204 * single 8.8722839355e+01

146 a*= (GENERI Oi; 205 * double 7.09782712893383973096e+02

135 for (a=one, i =1; i <=n; i++) a *= (GENERIQ)i; 206 * long double 1.13565234062941439494919310779707650061
147 b = b/a; 207 * then recurrent value may overflow and the result is
148 } 208 * likely underflow to zero

149 } else { 209 */

150 /* use backward recurrence */ 210 tnp = n;

151 /* 211 v = two/X;

152 * X x"2 X"2 212 tmp = tmp*logl (fabsl (v*tnp));

153 *oJ(n,x)/I(n-1,X) = ---- ------ --ea-- L 213 if (tmp < 1. 1356523406294143949491931077970765e+04L) {
154 * 2n - 2(n+l) - 2(n+2) 214 for (i =n-1; i >0; i--

155 * 215 tenp = b;

156 * 1 1 1 216 b:((i+i)/x) b - a

157 * (for large x) L 217 a = tenp;

158 * 2n  2(n+1) 2(n+2) 218 }

159 * R e - 219 } else {

160 * X X X 220 for (i =n-1; i >0; i--) {

161 * 221 temp = b;

162 * Let w= 2n/x and h=2/x, then the above quotient 222 b = ((i+i)/x)*b - a;

163 * is equal to the continued fraction: 223 a = tenp;

164 * 1 224 if (b > le1000L) {

165 * I R R LR 225 a /= b;

166 * 1 226 t /=b;

167 * W= --mmmmmmm oo 227 b =1.0;

168 * 1 228 }

169 * wth - --------- 229 }

170 * w+2h - ... 230 }

171 * 231 b = (t*jol(x)/b);

172 * To determ ne how nany terns needed, |et 232 }

173 * QO0) =w Q1) = wwh) - 1, 233 }

174 * Qk) = (wk*h)*Q(k-1) - (k-2), 234 if (sgn!=0)

175 * \When k) > 1le4 good for single 216 if (sgn == 1)

176 * When (k) > 1e9 good for double 235 return (-b);

177 * When (k) > lel? good for quaduple 236 el se

178 */ 237 return (b);

179 /* determine k */ 238 }

168 /* determin k */

180 GENERIC t, v; 240 GENERIC

181 doubl e qO ql, h, tnp; 241 ynl (int n, GENERI C x)

182 int k 242 {

183 w = (n+n)/ (doubl e) x; 222 GENERI C ynl (n, x)

184 h = 2.0/ (doubl e) x; 223 int n; GENERIC x; {
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243
244
245

247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265

267
268
269
270
271
272
273
274
275
276
277
278
279
280
248
249
250
251
252

254
255
256
257
258
259
281
282
283
284
285
286
287
288
289
290
291
292
293
294
262
263

int i;
int sign;
CGENERIC a, b, tenp;

if (x !'=x)
return (x+x);
if (x <= zero) {
if (x == zero)
return (-one/zero);

el se
return (zerol/ zero);

sign = 1,
if (n < O) {

|f ((n&l) == 1) sign = -1;
if (n==0)

return (yol (x));
if (n==1

return (S|gn y1l (x));
if ('flnltel(x
return (zero);

if (x > 1.0e91L) {

/*

* X >> n**z

* Jn(x) = cos(x-(2n+1)*pi/4)*sqrt(2/x*pi)

* Yn(x) = sin(x-(2n+l1)*pi/4)*sqrt(2/ x*pi)

* Let s = sin(x), ¢ = cos(x),

* Xn = X- (2n+1)*p|/4, sqt2 = sqrt(2), then

* n sin(xn)*sqt2 cos(xn)*sqt 2

*

* 0 s-c c+s

* 1 -s-c -Cc+s

o 2 -s+c -Cc-s

* 3 s+c c-s

if (x > 1.0e91L) { [* X >> n**2

Jn(x) = cos(x-(2n+1)*pi/4)*sqrt (2/ x*pi)
Yn(x) = sin(x-(2n+1)*pi/4)*sqrt(2/ x*pi)
Let s = sin(x), ¢ = cos(x),

*/
switch (n&3)
case 0:

tenp =

Xn = X-(2n+l)*pi/4, sqt2 = sqrt(2),

br eak;

case 1:

tenp =

br eak;

case 2:
tenp

break;

case 3:

tenp =

break;

case 0: t
case 1: t

n si n(xn)*sqt 2 cos(xn)*sqt2
0 s-C c+s
1 -s-c -c+s
2 -s+c -c-s
3 s+c c-s
{
sinl (x)-cosl (x);
-sinl(x)-cosl(x);
= -sinl (x)+cosl (x);
si nl (x) +cosl (x);
emp = sinl(x)-cosl(x); break;
enp = -sinl(x)-cosl(x); break;

t hen
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264
265
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315

316 }
__unchanged_portion_omtted_

case 2: tenp = -sinl(x)+cosl(x); break;
case 3: tenp = sinl(x)+cosl(x); break;
}
b = invsqgrtpi*tenp/sqrtl(x);
} else {
a = yol (x);
;3= y1l(x);
* fix 1262058 and take care of non-default
*/
for (i =1; i <n; i++) {
tenp = b;
b*: ((ENERlC) (i +i) I x;
if (b <= -LDBL_MAX)
br eak;
b -=a;
a = tenp;
}
oo
if (sign > 0)
return (b);

el se
return (-b);

roundi ng



