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Development of a Multiple-Precision Arithmetic System

Hiroshi HIRAYAMA

Abstract

A multiple-precision arithmetic system contained both floating point and integer operations
has been developed using C+ + programming language. These multiple-precision numbers are
represented as classes in C+ + language. Therefore the numbers can be treated as the predefined

numbers such as int, float and double. We also can define a multiple-precision rational number
by multiple-precision integer. Using these rational numbers, many mathematical problems can

be solved exactly.
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const long_integer& y)

5:

6: long_integer tmp ;

7:  long_addition(&x, &y, &tmp) ;
8: return tmp ;

9:}
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long_addition(&y, this, this) ;

7: return *this;

8:}
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1: #include “long_num. h”

E:]

2: void main O

3: |

4: long integer a, b;

5: set form(10); 7 10K ICZEH
AhB

6: a=0;

7: for(inti=1; i<101; i™)

8: |

9: b=1;

10 : a+=pow(b, 22);

11: }

12: coutga<k“¥n”; / Hh

13: }
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4: long rational operator *(long rational& x,
long rational& y)

5: 4

6: long integer wn, wd ;

7: wd=x. denominator * y. denominator ;

8: wn=X. numerator * y. numerator ;

9: return to_long rational (wn, wd) ;

10: }
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Tablel. Bernoulli number

B

2n

_N
D

-1

5

~691

7

-3617

43867
~174611
854513
-236364091
8553103
-23749461029
8615841276005

-7709321041217

2577687858367

-26315271553053477373

29299939138415659

-261082718496449122051

1520097643918070802691

-27833269579301024235023

596451111593912163277961

-5609403368997817686249127547

495057205241079648212477525

-801165718135489957347924991853

29149963634884862421418123812691

-2479392929313226753685415739663229
84483613348880041862046775994036021
-1215233140483755572040304994079820246041491
12300585434086858541953039857403386151
-106783830147866529886385444979142647942017
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-78773130858718728141909149208474606244347001
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34152417289221168014330073731472635186688307783087
-24655088825935372707687196040585199904365267828865801
414846365575400828295179035549542073492199375372400483487
~4603784299479457646935574969019046849794257872751288919656867
1677014149185145836823154509786269900207736027570253414881613
-2024576195935290360231131160111731009989917391198090877281083932477
660714619417678653573847847426261496277830686653388931761996983
~1311426488674017507995511424019311843345750275572028644296919890574047
11790572790210827998841233512492150837752549496696471162315452165727922535
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66
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2730

6

870
14322
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A
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6
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1806
690
282
46410
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1590
798
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6
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64722
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n Bn

28 —27298231.067817
29 : 0.000000
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