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　我々は既に GMP と MPER の四則演算の計算速度についての基礎的性能の評価
を行い、実用上の可能性を示した [3]。

2.2 GMP MPFR

GMP GNU Multiple Precision arithmetic library

bit C

MPFR GMP

bit IEEE754-1985

MPFR 21 bit

3

( bit ) 10

(

)

( )

2 10

2

4

xn+1 = xn −

f(xn)

f ′(xn)
(1)

f(x) r

xn+1 = xn −

x2
n
− r

2xn

(2)

xn+1 =
x2

n
+ r

2xn

(3)

xn+1 =
xn + r

xn

2
(4)

3



明星大学研究紀要【情報学部】　第 20 号　 2012 年

�0

3 C

x = x− (x ∗ x− r)/(2.0 ∗ x); (5)

x = (x ∗ x+ r)/(2.0 ∗ x); (6)

x = (x+ r/x)/2.0; (7)

(5) (6) (7) (2) (3) (4)

5 4 3

5

5.1 53bit(double)

2 2.0 double(

53 )

(6)

1 1.5000000000000000000000

2 1.4166666666666667406815

3 1.4142156862745098866440

4 1.4142135623746898698271

5 1.4142135623730949234300

6 1.4142135623730949234300

7 1.4142135623730949234300

(7)

1 1.5000000000000000000000
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1 1.5000000000000000000000

2 1.4166666666666667406815
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4
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6 1.4142135623730949234300

7 1.4142135623730949234300

(6)(7)

(5) 3.0

1 1.8333333333333334813630

2 1.4621212121212121548552
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3 ( (5) 1.55 1.70
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1. bit 1

2. ( bit
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3.
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6 5 6
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4 (5) ( 2.0 3.0 bit 6 150))

5 (5) ( 2.0 3.0 bit 6 32)
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Paul Zimmermann, “MPFR: A Multiple-Precision Binary Floating-Point

Reliable Library With Correct Rounding”, ACM Transactions on Math-

ematical Software, volume 33, issue 2, article 13, 15 pages, (2007),

‘http://doi.acm.org/10.1145/1236463.1236468’.
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