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Development of a Class for Multiple Precision Arithmetic in C/C++ Language

Hiroshi FUKUDA

Abstract

We have defined a floating-point variable of arbitrary length for a calculation
of high precision and have developed a set of mathematical functions of it in

- C/C++ language. The variable and the functions are combined into a class
in C++ language. In addition, the functions can be easily converted to those

in FORTRAN language.
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{
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1b pi=3.1415926;
printf ("pi=Ys\n",pi.e(5,3));
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#include "1b.h"
1b T(int x, int n)
{
int i=3,f=1,e; double x1=log(1.0/x);
1b xx=(1b)1/x,y=xx,t=y,q;
XX=XX*XX ;
while(1){
=-f; t=t*xx; q=t/i; y=y+fx*q;
frexp(q,&e);
if (fabs(e*0.301)+x1>n)
break;
i+=2;
}
return y;
}
main()
{
1b_digits(1000);
1b p=16*T(5,60)-4%T(239,60);
printf ("pi=Ys\n",p.e());
}
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int 1b_digits(int n);
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void atolb(const char *a, LB_INT *1b);
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void itolb(int d, LB_INT *1b);
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int 1btoi(const LB_INT *1b);
FEEEIOGRES 10 2 BT EHRT 5 (B H),

void ftolb(double f, LB_INT *1b);
BEVINURE B EIRE 10 BT 5,

double lbtof(const LB_INT *1b);
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int 1b_compare(const LB_INT *a,

const LB_INT *b);
HWEILREKa,bOKN 2 BT 2, BV &
: 0:a=b, 1:a>b, -1:b>a
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int 1b_sign(const LB_INT *a);
HELREEHaOHF B2 WD, BV
fE: +1:a>0, 0:a=0, -1:a<0

void 1b_change_sign(LB_INT *1b)
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void 1b_subst(LB_INT *b, const LB_INT *a);
BEELEHa 2 vzt AT 3,

void 1b_sum(LB_INT *c, const LB_INT *a,
const LB_INT *b);
WELBRERa, b OfMEHE L cioBmT 3,

void 1b_dif (LB_INT *c, const LB_INT *a,
const LB_INT *b);
WEIEE R a, b DELHE L c ITBHT 5,

void 1b_mul(LB_INT *c, const LB_INT *a,
const LB_INT *b);
HETRER a, bOBEPHE L clTHMT 3,

void 1b_div(LB_INT *c, const LB_INT *a,
const LB_INT *b);
HEILREH a, b0 EHE L clTBHT 5,

void 1b_pp(int pm, LB_INT *1b)
po 2% 1 72 SYEEEHRRAESR 1b I 1 X 7B %, pmAS
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void 1b_exp(LB_INT *y, const LB_INT *x);
RERAHEEHET D, y=exp(x),

void 1b_log(LB_INT *y, const LB_INT *x);
HARSEEZHET 5. y=log(x),

void 1b_sqrt(LB_INT *y, const LB_INT *x )
FEREHET D, y=sqrt(x),

void 1b_pow(LB_INT *z, const LB_INT x*x,
const LB_INT *y);
REZHET D, z=pow(x,y),

void 1b_loglO(LB_INT *y, const LB_INT *x);
FRAMKELHET S, y=loglo(x),

void 1b_sinh(LB_INT *y, const LB_INT *x);
WHBRIEFE L 3 E T 5, y=sinh(x),

void 1lb_cosh(LB_INT *y, const LB_INT *x);
WHIBRREEHET D, y=cosh(x),

void 1b_tanh(LB_INT *y, const LB_INT *x);
WehBREZEZHET D, y=tanh(x),
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void 1b_sin(LB_INT *y, const LB_INT x*x);
EREZHET S, y=sin(x),

void 1b_cos(LB_INT *y, const LB_INT *x);
RZEEHET 5, y=cos(x),

void 1b_tan(LB_INT *y, const LB_INT *x);
FE#ERHET S, y=tan(x),

void 1b_atan(LB_INT *y, const LB_INT *x);
WEBZHET D, y=atan(x),

void 1lb_atan2(LB_INT *z, const LB_INT *y,
const LB_INT *x); -
WIEEZHET 5, z=atan2(y,x),

void 1lb_asin(LB_INT *y, const LB_INT *x);
WIEREZHET S, y=asin(x),

void 1b_acos(LB_INT *y, const LB_INT *x);
WRZZHET D, y=acos(x),
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void 1b_fmod (LB_INT *z, const LB_INT *x,
const LB_INT *y);

Rf2HET D, z=fmod(x,y),

void 1b_abs(LB_INT *y, const LB_INT *x);
MEHEZHET D, y=abs(x),

void 1b_ldexp(LB_INT *y,
const LB_INT *x, int n);
fELFE#., y=1dexp(x,n),

void 1b_frexp(LB_INT *z,
const LB_INT *x, LB_INT *n);
a3 5%, z=frexp(x,n),

void 1b_ceil(LB_INT *z, const LB_INT *x);
MNERUTEE, z=ceil(x),

void 1b_flooxr(LB_INT *z, const LB_INT *x);
MR T4, z=floor(x),

void 1b_modf (LB_INT x*y,
'~ const LB_INT #x, LB_INT *iptr);
/NEER ST B, y=modf (x,*iptr)
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1b exp(1b x);

1b log(lb x);

1b 1ogl0(1b x);

1b sqrt(1b x);

1b pow(1lb x, 1b y);
1b sinh(1b x);

1b cosh(lb x);

1b tanh(1lb x);

1b sin(1b x);

1b cos(1lb x);

1b tan(1b x);

1b atan(lb x);

1b atan2(1b y, 1b x);
1b asin(lb x);

1b acos(lb x);

1b fmod(1lb x, 1b y);

1b abs(1b &x);

1b 1ldexp(1lb &x, int n);
1b ceil(lb x);

1b floor(ib x);

1b frexp(lb x, int *n);
1b modf(1b x, 1b *y);



