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Fast SQRT algorithm of microcomputer protection
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Abstract: A new square root algorithm is proposed to improve the precision of the traditional simplified algorithm when the radicand
is the sum of two squares. Taylor series is introduced to derive the formula which uses the first polynomial as the approximate
value. The principle and method of selecting the coefficients of the polynomials is analyzed. The coefficients of the first polynomial
with minimal error is obtained based on the analysis of maximal error when the coefficient is distributed in different scopes. The results
of theoretical analysis show that the computation complexity of proposed algorithm is similar to the traditional method, but the
precision is increased by 4 times. The maximal error is below the 0.05% and it meets the requirement of microprocessor protection.
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Fig.3 The relative error curve when b take different value
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Tab.1 The comparison of three algorithms

Bk | B2 | WS | SCER4]
e 1 4 3 4
[43FR 1 1 1 1
s 1 3 3 2
AL 1 2 3 0
B2 | 0.050% | 0.035% | 0.085% | 0.174%
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