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Abstract Pairing arithmetic is calculated using addition and duplication formulas on elliptic
curve and Miller’s algorithm. Addition and duplication formulas are derived from intersection
of an elliptic curve E : y> = 23 + Az + B with a line L. Duplication-addition formula for
computing 2Q) + P, which derived from intersection of the elliptic curve E and a quadratic curve
C : y = ax® + bz + ¢, was recently proposed and can be applied to Miller’s algorithm. This paper
shows that the cost of pairing arithmetic is reduced using duplication-addition formula and
coordinate transform so that x coordinate of @ is 0. In fact, the cost of Ate pairing arithmetic
of 128-bit is reduced by from 15 to 17%.
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