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1.1 round.h

/*
* round.h -- 00000000
* OJO0000000O0O00O00O000O00000 (o000 OOODOOO
*/

#ifndef ROUND_ALREADY_INCLUDED

#define ROUND_ALREADY_INCLUDED

#if defined(__FreeBSD__)

/*

*

FreeBSD U Linux UO0OD0O0O0O0O0O0O0ODOO0O0O0ODO0O 53 bits OODO
gobgboobo cwooboobooboobobooboood
U000 FreeBSD UDOODOOODOOO0ODOOODOODDOODO

* ¥

*/

#include <machine/floatingpoint.h>
#define Near() fpsetround(FP_RN)
#define Up() fpsetround(FP_RP)
#define Down() fpsetround(FP_RM)

#elif defined(sparc)

/*
* JO00000o000o0o00ooooooooao
*/

/* #define QUICK */

#ifdef QUICK

/ 000000000000 000000O0Bias OOOOOOOOO =/
static int _RoundNear = 0x00000000L;

static int _RoundUp = 0x80000000L;
static int _RoundDown = 0xCO000000L;

#define Near() asm volatile("1ld %0,%%fsr" : : "g" (_RoundNear))
#define Up() asm volatile("1ld %0,%%fsr" : : "g" (_RoundUp))
#define Down() asm volatile("1ld %0,%kfsr" : : "g" (_RoundDown))



#else

#ifdef FALSE /* O0O00DDOOOOOOOOODOOOOODOOOOOODOO =/
#include <floatingpoint.h>

#define Near() ieee_flags("set", "direction", "nearest", &out)
#define Up() ieee_flags("set", "direction", "positive", &out)
#define Down() ieee_flags("set", "direction", "negative", &out)
#endif

/ 0000000000000000 =/
#include <ieeefp.h>

#define Near() fpsetround(FP_RN)
#define Up() fpsetround(FP_RP)
#define Down() fpsetround(FP_RM)

#endif

#else
/* FreeBSD 00 Sparc 0OOOOOODOODODOO Bias ODODO =*/
/* Cygwin OO0OD FreeBSD DOOODODOOODODODO =%/

#include <BiasInt.h>
#define Near _BiasRoundNear
#define Up _BiasRoundUp
#define Down _BiasRoundDown

#endif

#endif
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s test-roundO.c
/*

* test-roundO.c

*
00 2~{-ny 0000000000 nOOOOODOOOOOOOO oO
ooodoboobobooobooobuooboobOoboboo wppooo
oooooooo

*/

#include "round.h"
#include <stdio.h>

void dummy() {}

void try()
{
int i, n;
double x, oldx;
n = 10000;
x = 1.0;
for (i = 1; i <= n; i++) {
oldx = x;
x /= 2;
/* 0000000 x 000000000 oooo
long double DO O OOOODOODOODOOOOOOODOO =/
dummy () ;
if (x == 0.0) {
printf("2°{-%d} O 0 OO OOODOO\n", i);
printf ("2~ {-%d+1}=Yg\n", i, oldx);
break;
}
}
if (i > n) {
printf("%d 0 2 00000 o 000O0O0O0O0O0O0OOx=%g\n", n, x);
}
}

int main()

{
Near(); printf("Near\n"); tryQ);
Down(); printf("Down\n"); try(Q);
UpQ);  printf("Up\n"); tryQ;
return 0;

s test-round0 0O 0O OO

Near

2~{-1075} O o ODOOOOODO

2°{-1075+1}=4.94066e-324

Down

2~{-1075}y 0 o OOOOOOO

2°{-1075+1}=4.94066e-324

Up

10000 0O 2 00000 o 0000 OOOOOONO=x=4.94066e-324
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#i

{

nclude <stdio.h>

int main()

int i, n;
double s;
n = 10000;

test-roundl.c
4 N
/*
* test-roundl.c -———- 00000000 0OO0OOOOCOOOOOOOOOO
*/
#include "round.h"

printf ("0 0000000 11 JO0DO0COOOOCOOON\n";

Down(); printf("Down\n");
s =0.0; for (1 = 1; i <=
printf ("s=%25.16f\n", s);
Near(); printf("Near\n");
s =0.0; for (i = 1; i <=
printf ("s=%25.16f\n", s);
Up(); printf("Up\n");

s = 0.0; for (1 = 1; i <=
printf("s=Y25.16f\n", s);

n; i++) s += 1.0 / i;

n; i++) s += 1.0 / 1i;

n; i++) s += 1.0 / i;

return 0;

}
N J
s test-roundl OO O OO ~

gooodddo (1 oooooobooooao

Down

s= 9.7876060360364807

Near

s= 9.7876060360443482

Up

= 9.7876060360527308
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test-round2.c

/*
* test-round2.c ——— UU000O0O0Oe DO0OO0O0OO0OO0OODOOOOODOOO
*/

#include "round.h"
#include <stdio.h>

void find_eps()

int i;
double eps;
eps = 1.0;
for (i =1; i <
eps /= 2.0;
/* 000 eps == 2°{-i} 000 (OOOOOOOCOOOOO) =/
if (1.0 + eps == 1.0) {
printf ("eps=Yg=2"{-%d}\n", eps, i);
printf ("eps_M=%g\n", 2%eps);
return;

}

10000; i++) {

}
printf("000e ODO0OOODOOOOOeps=%g OOODO 1+eps>1\n", eps);

int main()

printf ("0 00000e OO0O0OOOO0O0O00000000O0COOON";

printf ("\nrounding to the nearest even\n"); find_eps(Q);

printf ("\nrounding toward the minus infinity\n"); Down(); find_eps();
printf ("\nrounding toward the plus infinity\n"); Up(); find_eps();

printf("... 0000000000 OO0DOOONn";
return O;

-

test-round2 0O 0O OO

bboobOdese 00000000 O0ODOO0ODOO0OOODbOO0On

rounding to the nearest even
eps=1.11022e-16=2"{-53}
eps_M=2.22045e-16

rounding toward the minus infinity
eps=1.11022e-16=2"{-53}
eps_M=2.22045e-16

rounding toward the plus infinity
U000 O0DO0O0O0OODO0O0ODO eps=4.94066e-324 U0 OO 1+eps>1
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