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Floating Point Number N’th Root K’th Order Goldschmidt Algorithm

Gyeong Yeon Cho'

ABSTRACT

In this paper, a tentative Kth order Goldschmidt floating point number Nth root algorithm for K order
convergence rate in one iteration is proposed by applying Taylor series to the Goldschmidt square root
algorithm. Using the proposed algorithm, Nth root and Nth inverse root can be computed from iterative
multiplications without division. It also predicts the error of the algorithm iteration. It iterates until the
predicted error becomes smaller than the specified value. Since the proposed algorithm only performs
the multiplications until the error gets smaller than a given value, it can be used to improve the
performance of a floating point number Nth root unit.
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Table 1, Number of multiply of single precision square

root
Ts?fée GoldSchmidt! k=22 k=3
96x6 12 691 6.41
192x7 9 5.9 5.67
384x8 6 591 561

#] @ GoldSchmidt algorithm
*2 . Proposed algorithm

Table 2, Number of multiply of double precision square

root
TS?IZ”ée GoldSchmidt | k=2 k=3
966 12 10.38 9.93
192%7 12 9.15 872
3848 9 8% 851
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