Journal of The Korea Society of Computer and Information www.ksci.re.kr
Vol. 18, No. 8, August 2013 http://dx.doi.org/10.9708/jksci.2013.18.8.087

Modified Baby-Step Giant-Step Algorithm for Discrete
Logarithm

Sang-Un, Lee*
o of
4 5

A HE-HP BT dnelFe ng m= [ Vn | 719 948 7R molle] B508 E3sia A WA 59
m7hell Bl o (mod n) gk AT theo2 mje] E59 thal modn& ANkl A HA) E59] 92 ghe

A9l UATe R B Wl € SRE A AR @0 = Lmd)3 o o) =
@™ (mod n) ) EAL Ag3tel mlel Q2B AR [m/2] o] BRoz BUSE PHS AGl] A9 0%
o) ) 8142 5006 TANAIS, AR, /2] A1) AT BEE WA 401 ABSI, 3 A 23]
A28 5ol A9 uES frlﬂél*— Wos 4% vF 43 8T Iuelas don o= S U AR
o PuelFe A WE-HY BE InlFe] mol A AAE [m/2] AR 50% APl 5ol Sk

]

» Keywords : O|¢iThs, OltHTS, SHIRl, 228 mlo] &< &t EE-Zg 2%

Abstract

A baby-step giant-step algorithm divides n by m blocks that possess m= [ v/n | elements,
and subsequently computes and stores a’(modn) for m elements in the 1st block. It then
calculates modn for m blocks and identifies each of them with those in the 1st block of an
identical elemental value. This paper firstly proposes a modified baby-step giant-step algorithm
that divides [m/2] blocks with m elements applying «®””? =1(modn) and o* (modn) =a®™ "=
(mod n)principles. This results in a 50% decrease in the process of the giant-step. It then suggests
a reverse baby-step giant step algorithm that performs and saves [ m/2 1 blocks firstly and

computes a’(modn) for m elements. The proposed algorithm is found to successfully halve the
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memory and search time of the baby-step giant step algorithm.
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Fig. 1. Baby-step Giant-step Algorithm
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Fig. 2. Reduced Range Baby-step Giant-step Algorithm
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Fig. 3. Giant-step Baby-step Algorithm
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