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Secure Computation of Three-Input Majority Function Using Six Cards
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Abstract: A card-based protocol for securely computing the three-input majority function was first con-
structed by Nishida et al. using practical shuffle actions with eight cards. Nakai et al. then showed that it is
possible to realize the same task with four cards by using private permutations and Watanabe et al. reduced
the number of cards to three. In this paper, we seek better protocols without relying on private permutations;
we propose two protocols for the three-input majority function with six cards. One is a non-committed-format
protocol based on the idea behind the famous five-card trick. The other is a committed-format protocol,
which is obtained by transforming our first protocol into a committed-format one thanks to the idea behind
the five-card AND protocol proposed by Abe et al. Both of our protocols use the minimum number of cards
under the setting where one bit is encoded with two cards.
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54 SOORKD LY, SOROOM

LIV Y AVIVEEES G ¥ X )
#2000 1y #O0ROS
SRO00R Zx SOROSO
SO0V X, SRORO0 L
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1
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1
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UEDPHEEEIIY NSO NINVOFIETHD., 0
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b [O] stz B D BIFE TN B B 720, T T
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LHEEEE
LHEEEE
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