
/ *  @( #) e_l og. c 5. 1 93/ 09/ 24 * /
/ *
 *  ====================================================
 *  Copyr i ght  ( C)  1993 by Sun Mi cr osyst ems,  I nc.  Al l  r i ght s r eser ved.
 *
 *  Devel oped at  SunPr o,  a Sun Mi cr osyst ems,  I nc.  busi ness.
 *  Per mi ssi on t o use,  copy,  modi f y,  and di st r i but e t hi s
 *  sof t war e i s f r eel y gr ant ed,  pr ovi ded t hat  t hi s not i ce
 *  i s pr eser ved.
 *  ====================================================
 * /

#if defined( LI BM_SCCS)  && ! defined( l i nt )
static char  r csi d[ ]  = " $NetBSD: e_log.c,v 1.8 1995/05/10 20:45:49 jtc Exp $" ;
#endif

/ *  __i eee754_l og( x)
 *  Ret ur n t he l ogar i t hm of  x
 *
 *  Met hod :
 *    1.  Ar gument  Reduct i on:  f i nd k and f  such t hat
 * x = 2^k *  ( 1+f ) ,
 *    wher e  sqr t ( 2) / 2 < 1+f  < sqr t ( 2)  .
 *
 *    2.  Appr oxi mat i on of  l og( 1+f ) .
 * Let  s = f / ( 2+f )  ;  based on l og( 1+f )  = l og( 1+s)  − l og( 1−s)
 *  = 2s + 2/ 3 s* * 3 + 2/ 5 s* * 5 + . . . . . ,
 *       = 2s + s* R
 *       We use a speci al  Reme al gor i t hm on [ 0, 0. 1716]  t o gener at e
 *  a pol ynomi al  of  degr ee 14 t o appr oxi mat e R The maxi mum er r or
 * of  t hi s pol ynomi al  appr oxi mat i on i s bounded by 2* * −58. 45.  I n
 * ot her  wor ds,
 *         2      4      6      8      10      12      14
 *     R( z)  ~ Lg1* s +Lg2* s +Lg3* s +Lg4* s +Lg5* s  +Lg6* s  +Lg7* s
 *   ( t he val ues of  Lg1 t o Lg7 ar e l i s t ed i n t he pr ogr am)
 * and
 *     |       2          14          |      −58. 45
 *     |  Lg1* s +. . . +Lg7* s    −  R( z)  |  <= 2
 *     |                              |
 * Not e t hat  2s = f  − s* f  = f  − hf sq + s* hf sq,  wher e hf sq = f * f / 2.
 * I n or der  t o guar ant ee er r or  i n l og bel ow 1ul p,  we comput e l og
 * by
 * l og( 1+f )  = f  − s* ( f  − R) ( i f  f  i s  not  t oo l ar ge)
 * l og( 1+f )  = f  − ( hf sq − s* ( hf sq+R) ) . ( bet t er  accur acy)
 *
 * 3.  Fi nal l y,   l og( x)  = k* l n2 + l og( 1+f ) .
 *     = k* l n2_hi +( f −( hf sq−( s* ( hf sq+R) +k* l n2_l o) ) )
 *    Her e l n2 i s spl i t  i nt o t wo f l oat i ng poi nt  number :
 * l n2_hi  + l n2_l o,
 *    wher e n* l n2_hi  i s al ways exact  f or  | n|  < 2000.
 *
 *  Speci al  cases:
 * l og( x)  i s NaN wi t h s i gnal  i f  x < 0 ( i ncl udi ng −I NF)  ;
 * l og( +I NF)  i s +I NF;  l og( 0)  i s −I NF wi t h s i gnal ;
 * l og( NaN)  i s t hat  NaN wi t h no si gnal .
 *
 *  Accur acy:
 * accor di ng t o an er r or  anal ysi s,  t he er r or  i s al ways l ess t han
 * 1 ul p ( uni t  i n t he l ast  pl ace) .
 *
 *  Const ant s:
 *  The hexadeci mal  val ues ar e t he i nt ended ones f or  t he f ol l owi ng
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 *  const ant s.  The deci mal  val ues may be used,  pr ovi ded t hat  t he
 *  compi l er  wi l l  conver t  f r om deci mal  t o bi nar y accur at el y enough
 *  t o pr oduce t he hexadeci mal  val ues shown.
 * /

#include " math.h"
#include " math_private.h"

#ifdef __STDC__
static const doubl e
#else
static doubl e
#endif
l n2_hi   =  6. 93147180369123816490e−01, / *  3f e62e42 f ee00000 * /
l n2_l o  =  1. 90821492927058770002e−10, / *  3dea39ef  35793c76 * /
t wo54   =  1. 80143985094819840000e+16,   / *  43500000 00000000 * /
Lg1 = 6. 666666666666735130e−01,   / *  3FE55555 55555593 * /
Lg2 = 3. 999999999940941908e−01,   / *  3FD99999 9997FA04 * /
Lg3 = 2. 857142874366239149e−01,   / *  3FD24924 94229359 * /
Lg4 = 2. 222219843214978396e−01,   / *  3FCC71C5 1D8E78AF * /
Lg5 = 1. 818357216161805012e−01,   / *  3FC74664 96CB03DE * /
Lg6 = 1. 531383769920937332e−01,   / *  3FC39A09 D078C69F * /
Lg7 = 1. 479819860511658591e−01;   / *  3FC2F112 DF3E5244 * /

#ifdef __STDC__
static const doubl e zer o   =  0. 0;
#else
static doubl e zer o   =  0. 0;
#endif

#ifdef __STDC__
doubl e __i eee754_l og( doubl e x)

#else
doubl e __i eee754_l og( x)
doubl e x;

#endif
{

doubl e hf sq, f , s, z, R, w, t 1, t 2, dk;
i nt 32_t  k, hx, i , j ;
u_i nt 32_t  l x;

EXTRACT_WORDS( hx, l x, x) ;

k=0;
if ( hx < 0x00100000)  { / *  x < 2* * −1022  * /
    if ( ( ( hx&0x7f f f f f f f ) | l x) ==0)

return −t wo54/ zer o; / *  l og( +−0) =−i nf  * /
    if ( hx<0)  return ( x−x) / zer o; / *  l og( −#)  = NaN * /
    k −= 54;  x * = t wo54;  / *  subnor mal  number ,  scal e up x * /
    GET_HI GH_WORD( hx, x) ;
}
if ( hx >= 0x7f f 00000)  return x+x;
k += ( hx>>20) −1023;
hx &= 0x000f f f f f ;
i  = ( hx+0x95f 64) &0x100000;
SET_HI GH_WORD( x, hx| ( i ^0x3f f 00000) ) ; / *  nor mal i ze x or  x/ 2 * /
k += ( i >>20) ;
f  = x−1. 0;
if( ( 0x000f f f f f &( 2+hx) ) <3)  { / *  | f |  < 2* * −20 * /
    if( f ==zer o)  if( k==0)  return zer o;   else { dk=( doubl e) k;

 return dk* l n2_hi +dk* l n2_l o; }
    R = f * f * ( 0. 5−0. 33333333333333333* f ) ;
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    if( k==0)  return f −R;  else { dk=( doubl e) k;
         return dk* l n2_hi −( ( R−dk* l n2_l o) −f ) ; }
}

 s = f / ( 2. 0+f ) ;
dk = ( doubl e) k;
z = s* s;
i  = hx−0x6147a;
w = z* z;
j  = 0x6b851−hx;
t 1= w* ( Lg2+w* ( Lg4+w* Lg6) ) ;
t 2= z* ( Lg1+w* ( Lg3+w* ( Lg5+w* Lg7) ) ) ;
i  | = j ;
R = t 2+t 1;
if( i >0)  {
    hf sq=0. 5* f * f ;
    if( k==0)  return f −( hf sq−s* ( hf sq+R) ) ;  else

     return dk* l n2_hi −( ( hf sq−( s* ( hf sq+R) +dk* l n2_l o) ) −f ) ;
}  else {
    if( k==0)  return f −s* ( f −R) ;  else

     return dk* l n2_hi −( ( s* ( f −R) −dk* l n2_l o) −f ) ;
}

}
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/ *  Vi zsgál j uk,  hogy a ( PI / 2) ^n/ n!  mi kor  csökken 10^ ( −k)  al á.  * /

#define PI  3. 141592654

doubl e hat vany( doubl e a, i nt  n)
{
    doubl e v=1;
    while ( −−n>=0)

v* =a;
    return v;
}

doubl e f akt or i al i s( i nt  n)
{
    doubl e v=1;
    while ( n>1)

v* =n−−;
    return v;
}

mai n( )
{
    doubl e a;
    i nt  n;
    for ( n=1; n<=25; ++n)

pr i nt f ( " (PI/2)^%d/%d!=%20.18f\n" , n, n, hat vany( PI / 2, n) / f akt or i al i s( n) ) ;
}

már 03, 02 0:00 Page 1/1sinx2.c

Printed by Zoltan Kovacs

vasárnap március 30, 2003 3/7./Kozelitesek/SinCosExp/sinx2.c



/ *  Vi zsgál j uk,  hogy a ( PI / 2) ^n/ n!  mi kor  csökken 10^ ( −k)  al á.  * /

#define PI  3. 141592654

doubl e hat vany( doubl e a, i nt  n)
{
    doubl e v=1;
    while ( −−n>=0)

v* =a;
    return v;
}

l ong f akt or i al i s( i nt  n)
{
    l ong v=1;
    while ( n>1)

v* =n−−;
    return v;
}

mai n( )
{
    doubl e a;
    i nt  n;
    for ( n=1; n<=20; ++n)

pr i nt f ( " (PI/2)^%d/%d!=%10.8f\n" , n, n, hat vany( PI / 2, n) / f akt or i al i s( n) ) ;
}

már 03, 02 0:00 Page 1/1sinx.c

Printed by Zoltan Kovacs

vasárnap március 30, 2003 4/7./Kozelitesek/SinCosExp/sinx.c



/ *  Vi zsgál j uk,  hogy a ( PI / 2) ^n/ n!  mi kor  csökken 10^ ( −k)  al á.  * /

#define PI  3. 141592654

doubl e hat vany( doubl e a, i nt  n)
{
    doubl e v=1;
    while ( −−n>=0)

v* =a;
    return v;
}

l ong f akt or i al i s( i nt  n)
{
    l ong v=1;
    while ( n>1)

v* =n−−;
    return v;
}

mai n( )
{
    doubl e a;
    i nt  n;
    for ( n=1; n<=20; ++n)

pr i nt f ( " %d!=%d, (PI/2)^%d/%d!=%10.8f\n" , n, f akt or i al i s( n) ,
    n, n, hat vany( PI / 2, n) / f akt or i al i s( n) ) ;

}
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mai n( )
{
 doubl e s=0;
 l ong n;
 for ( n=1; n<100; ++n)
  s+=1/ ( doubl e) ( n* n) ;
 pr i nt f ( " %8.6f\n" , s) ;
}
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i nt  pr i m_e( i nt  a)
{
 i nt  v=1;
 l ong i ;
 if ( a<2)
  v=0;
 for ( i =2; i * i <=a; i +=1)
  if ( a%i ==0)  v=0;
 return v;
}

mai n( )
{
 doubl e t =0;
 l ong n;
 for ( n=1; n<10000; n+=1)
  if ( pr i m_e( n) )  
   t +=1/ ( doubl e) ( n* n) ;
 pr i nt f ( " %8.6f\n" , t ) ;
}
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