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Abstract

Gallant, Lambert and Vanstone (GLV) method is a generic algorithm which uses
an efficiently computable endomorphism ψ to compute any multiple kP of a point
P of order n lying on an elliptic curve E. In this work, an accurate analysis of the
GLV method has been introduced. This analysis optimizes and proves existing the
upper bounds of GLV reduction map. The upper bounds determine the values Ci

for i = 1, 2, which are greater than 1, in two cases. These cases are determined
based on embedding the endomorphism rings End(E). When End(E) is embedded
into integers ring Z, the value Ci for i = 2 is equal to

√
1 + |λ| where λ ∈ [1, n− 1].

Whereas, the value Ci for i = 1 is equal to
√

1 + |w|+ z with w and z are small
fixed integers when the embedding occurs on an imaginary quadratic field Q[

√
D]

where D is a discriminant of the characteristic polynomial p(X). With new upper
bound of the GLV method that depends on the value Ci for i = 2, most percentage
of the successful computation of scalar multiplication kP has been determined.
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