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Fast Multiple-Precision Calculation of Square Root
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This paper describes for the fast multiple-precision calculation of the square root. By using
Newton method to reciprocal of the square root, the calculation of the square root can be re-
duced to the multiple-precision addition, subtraction and multiplication. And, n digits multiple-
precision multiplication can be realized the computing complexity of O(nlogn) with FFT(Fast
Fourier Transform). In this paper, we show that the computational complexity for the square
root can be reduced by dividing the multiple-precision multiplication, and fast multiple-precision
calculation of the square root is also realized by reusing the Fourier transformed intermediate
data. According to the experimental results for 100 million decimal digits calculation of sqrt(2),
our method is 1.5 times as fast as the conventional method.
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