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Abstract

In many computation problem, the modular exponentiation is a common operation for scrambling secret data and is used by several public-key cryptosystems, such as the RSA method. In this paper, an algorithm is proved, which combines binary exponentiation method, the CMM (common-multiplicand multiplication) method, and the SDR (signed-digit recoding) method for fast modular exponentiation. The proposed algorithm developed in this paper can be easily implemented in general signed-digit computing machine, and is therefore well suited for parallel implementation to fast evaluate modular exponentiation. The computational complexity of the proposed algorithm is 0.46m3-0.92m2-3.67m multiplications, which is less than 0.75m3+0.75m multiplications in Dusse-Kaliski algorithm, 0.625m3+m2 multiplications in Ha-Moon algorithm, where m is the bit-length of the exponent.
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中文摘要：
在許多計算的問題上，模指數是一個常見的問題，針對公開金鑰密碼系統的加減密而言，更是如此。在本文中所提出快速模指數的方法，結合了二元模指數法、共同被乘數乘法以及符號元編碼法。這個方法可以實現在以符號元為計算基礎的機器，亦適用在平行處理的運算上。我們提出的方法需要0.46m3-0.92 m2-3.67m個乘法量，而Dusse-Kaliski學者提出的方法，需要0.75m3+0.75m個乘法量，Ha-Moon學者提出的方法，仍需要0.625m3+m2個乘法量，相較之下，我們提出的方法，複雜度低於其他兩派學者所提出的方法。
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