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Double-double Type Quadruple Precision Arithmetic
Library for C++4 Languages and its Application

HirosHI HIRAYAMAT?

The arithmetic routine for quadruple precision floating point numbers which
can consist of two double precision floating point numbers was created. The
multiple precision arithmetic routine created by C++ language for the input
and output of these numbers was used.

The calculation function of quadruple precision can be given to C++4 lan-
guage which does not usually have quadruple precision by using this program.

By this arithmetic routine, not only addition, subtraction, multiplication and
division but absolute value, integer part, exponential and logarithmic function,
trigonometric functions and its inverse function, hyperbolic function and its
inverse function were prepared.

The existing C++ program can be easily converted to quadruple precision
program by using this program library. Many programs can be executed in
high precision.
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quad add( const quad &a, const quad &b ) quad mul( const quad & a, const quad &b )
{ {

quad c ; quad c ;

double sh, eh, v, ss ; double ul, pi, p2, rl, r2, si ;

sh = a.high + b.high ; c.high = a.high * b.high ;

v = sh - a.high ; ul = 134217729.0 * a.high ;

eh = (a.high -(sh-v)) + (b.high - v) ; pl = ul - (ul - a.high) ;

eh = eh + a.low + b.low ; p2 = a.high - pl ;

c.high = sh + eh ; ul = 134217729.0 * b.high ;

c.low = eh-(c.high-sh) ; rl = ul - (ul - b.high) ;

return c ; r2 = b.high - ri;

¥ c.low = ((pl*ri-c.high) + pl*r2 + p2*rl) + p2*r2 ;

c.low = c.low + (a.high * b.low +a.low * b.high) ;
sl = c.high +c.low ;
c.low =c.low - (s1 - c.high) ;
c.high =s1 ;
return c ;

}
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3.141592653589793100e+000 ;

pi.low 1.224646799147353200e-016 ;
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#include <iostream> #include "long_num.h"
#include <cmath> int main()
using namespace std ; {
int main() quad a, b, ¢, d, x1, x2 ;
{ a=2 ; b =7.5; c=quad("-12.2") ;
double a, b, c, d, x1, x2 ; d=bxb-4*axc ;
a=2 ; b =7.5; c=-12.2 ; d = sqrt(d) ;
d=b*b-4*axc ; x1=(-b+d)/(2%a) ;
d = sqrt(d) ; x2=(-b-d)/(2*a) ;
x1=(-b+d) /(2%a) ; set_format ("%37.32g") ;
x2=(-b-d)/(2*a) ; cout << "x1=" << x1 << endl
cout << "x1=" << x1 << endl ; cout << " " << axx1xx1+b*xl+c << endl ;
cout << " " << axxl*x1+b*xl+c << endl ; cout << "x2=" << x2 << endl ;
cout << "x2=" << x2 << endl ; cout << " " << axx2*x2+b*x2+c << endl ;

cout << " " << akx2*x2+b*x2+c << endl ; }

}
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OO00000O0”longnum.h”00 4000000000000000000000O0OO
ooooogoooo

a=2 ;
ooooOooooOOO000OoOo0o2000000000000000000DO0ODODOOO
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c=-12.2 ;
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a= quad("-12.2")
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-1.77636e-015 1.97215226305252951352932141e-31
x2=-4.97591 x2=  -4.9759071253425182195488491564024

-3.55271e-015 -1.97215226305252951352932141e-31

oooooooooobooooo4000000000000000O0
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: #include "matrix_template.h"

[y

typedef matrix_template<double> matrix ;
void main()
{
int n=100 ;
matrix a(n,n), b(n), c(n,n),x(n) ;
for( int i=1 ; i<=n ; i++ ){

for( int j=1 ; j<=n ; j++ ){
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a(i,j)=1 ;
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11: a(i,i)=10+i ;

12: b(i)=i ;

13: }

14: c=invers(a); // 000000

15: X= c*b ; // 00000000000
16: cout << x << endl ;

17: }
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400 594. 0 48.34 12.29
500 1172. 0 92.75 12.64
600 2000. O 162.12 12.34
700 3156. O 258. 0 12.23
800 4703. 0 375. 0 12.54
900 6719. O 539. 0 12.47
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1200 16111. O 1328. 0 12.13
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1500 31282. 0 2796. 0O 11.19
1600 37907. 0 3485. 0 10.88
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1900 63845. 0 6063. O 10.53
2000 76064. O 7219. 0 10.54
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