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Numerical calculation by quadruple precision higher order
Taylor series method of The Pythagorean problem of three bodies

HirosHr HiIRayaMal:®)

Abstract:

The Pythagorean problem of three bodies(Baurrau’s problem) is studied by Blau (C.Burrau) in 1913. By
Szebehely[10], Yale University in 1967, using Levi-Civita transformation, it was solved by numerical compu-
tation.

In this paper, it is shown that it’s possible to get a highly precise calculation result with higer order Taylor
series method of high precision (the quadruple precision) without a special change.

Keywords: quadruple precision, higher order Taylor series method, ordinary differential equation,
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{
reall6 c ;
double s1, s2 ;
two_sum( a.mO, b.m0, s1, s2 ) ;
s2 =82 + a.ml + b.ml ;
fast_two_sum( s1, s2, c.m0, c.ml ) ;
return c ;
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quad mul( const quad & a, const quad &b )
{
reall6 c ;
double z1, z2 ;
two_prod( a.m0, b.m0, z1, z2 ) ;
z2 =22 + a.m0 * b.ml + a.ml *x b.m0 ;
fast_two_sum( z1, z2, c.m0, c.ml ) ;
return c ;
}
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1: #include "r16.h"
2: int main()
3: {
4 reall6 a, b, c, d, x1, x2 ;
5: a=2 ; b = 7.5 ; c=reall6("-12.2")
6 d=b*b-4*a*xc ; d = sqrt(d) ;
7 x1=(-b+d)/(2%a) ; x2=(-b-d)/(2*a) ;
8 set_format("%35.32g")
9 cout << "x1=" << x1 << endl ;
10: cout << "x2=" << x2 << endl ;
11: }
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£ 1 3 KIKORERE

t T3 Y3
T4 Ya
z5 Ys
0.0 1.0000000000000 3.0000000000000
-2.0000000000000 -1.0000000000000
1.0000000000000 -1.0000000000000
10.0 0.7784804101381 0.1413923002901
-2.0250924779782 0.0972193841461
1.1529857362997 -0.1626108874909
20.0 3.0042926366964 0.5119252350247
-1.3886265375109 -0.4704760502527
-0.6916743520091 0.0692256991874
30.0 0.8563404988973 2.2870936636963
-0.8779838790318 -0.8659638277157
0.1885828038871 -0.6794851360452
40.0 | -0.6220036918011 1.8583181578998
0.1735445568164 -2.3684104432832
0.2343665696275 0.7797374598867
50.0 | -2.7014614092655 -3.7972226827224
1.5059381924207 0.9608134249384
0.4161262916228 1.5096828696828
60.0 0.7438075001181 1.9399479510949
0.2640103346863 -0.7316243948700
-0.6574927678199 -0.5786692547609
70.0 6.9334635990119 20.2618043059517
-2.0030060026060 -6.8724634358245
-2.5576733573223 -6.6591118349114
80.0 | 12.4474428920319 36.6423087251151
-3.5558667150022 | -12.3547812055635
-4.6237723632174 | -12.1015602706182
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