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[DB90] Bert Den Boer. More efficient match-making and satisfiability the five card trick. Advances in Cryptology—

EUROCRYPT ’89, volume 434 of LNCS, pages 208-217, Berlin, Heidelberg, 1990. Springer.

[MSO09] Takaaki Mizuki and Hideaki Sone. Six-card secure AND and four-card secure XOR. Frontiers in Algorithmics, volume

5598 of LNCS, pages 358-369, Berlin, Heidelberg, 2009. Springer. 17
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[MKS12] Takaaki Mizuki, Michihito Kumamoto, and Hideaki Sone. The five-card trick can be done with four cards.

Advances in Cryptology—ASIACRYPT 2012, volume 7658 of LNCS, pages 598-606, Berlin, Heidelberg, 2012. Springer 24
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Niemi-Renvall
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[INR98]
vlvjvlvlvl)| v
Stiglic g v, 2
S| [ #flawlv]vlv)
Mizltj/lksi-osgone 6 v, 1
VOS] (] sv]vle)

[CK94] Claude Crépeau and Joe Kilian. Discreet solitary games. Advances in Cryptology—CRYPTO’ 93, volume 773 of
LNCS, pages 319-330, Berlin, Heidelberg, 1994. Springer
[NR98] Valtteri Niemi and Ari Renvall. Secure multiparty computations without computers. Theor. Comput. Sci., 191(1—

2):173-183, 1998.

[Sti01] Anton Stiglic. Computations with a deck of cards. Theor. Comput. Sci., 259(1-2):671-678, 2001.
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Niem-Renvall [NR98] 12 v v
Stiglic [Sti01] 8 v v
Mizuki-Sone [MS09] 6 v v v
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Protocols # of cards o .
finite uniform closed

Niem-Renvall [NR98] 12 v v
Stiglic [Sti01] 8 v v
Mizuki-Sone [MS09] 6 v v v
Koch et al. [KWH15] 4 v
Koch et al. [KWH15] 5 4

[KWH15] Alexander Koch, Stefan Walzer, and Kevin Hartel. Card-based cryptographic protocols
using a minimal number of cards. Advances in Cryptology—ASIACRYPT 2015, volume 9452 of
LNCS, pages 783—-807, Berlin, Heidelberg, 2015. Springer.
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Protocols # of cards o .
finite uniform closed
Niem-Renvall [NR98] 12 v v
Stiglic [Sti01] 8 v v
Mizuki-Sone [MS09] 6 v v v
Koch et al. [KWH15] 4 v
Koch et al. [KWH15] % v \

BT

[KWH15] Alexander Koch, Stefan Walzer, and Kevin Hartel. Card-based cryptographic protocols
using a minimal number of cards. Advances in Cryptology—ASIACRYPT 2015, volume 9452 of
LNCS, pages 783—-807, Berlin, Heidelberg, 2015. Springer.



(shuf, {id, (1 3)(2 4)})

(shuf, {id, (2 3)})

(turn, {2})

if visible seq. = (?, &, ?, ?) then
(turn, {2})

(shuf, {id, (1 3)})

1 (shuf, {id, (1 2)(3 4)}, id—1/3, (1 2)(3 4)—2/3)

(turn, {4})

if visible seq. = (?, ?, ?, &) then
(result, 1, 2)

else if visible seq. = (?, ?, ?, O) then
(turn, {4})

(shuf, {id, (1 3)})

(perm, (1 3 4 2))

goto 2

else if visible seq. = (?, ©, ?, ?) then
(turn, {2})

(shuf, {id, (3 4)}

2 (shuf, {id, (1 3)(2 4)}, id—1/3, (1 3)(2 4)—2/3)
(turn, {1})

if visible seq. = (U, ?, ?, ?) then
(result, 2, 4)

else if visible seq. = (%, ?, ?, ?) then
(turn, {1})

(shuf, {id, (3 4)})

(nerm. (1 2 4 3))

1
goto -
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Protocols # of cards finite uniform closed
Niem-Renvall [NR98] 12 v v
Stiglic [Sti01] 8 v v
Mizuki-Sone [MS09] 6 v v v
Koch et al. [KWH15] 4 v
Koch et al. [KWH15] 5 4
B U CLVRLN

(shuf, {id, (54 32 1)}, id—2/3, (5 4 3 2 1)—1/3)
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Protocols # of cards finite uniform closed
Niem-Renvall [NR98] 12 v v
Stiglic [Sti01] 8 v v
Mizuki-Sone [MS09] 6 v v v
Koch et al. [KWH15] 4 v
Koch et al. [KWH15] 5 4
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Protocols # of cards finite uniform closed

Niem-Renvall [NR98] 12 v v
Stiglic [Sti01] 8 v v
Mizuki-Sone [MS09] 6 v v v
Koch et al. [KWH15] 4 v
Koch et al. [KWH15] 5 4

Abe et al. [AHMS18] 5 v v

uniform closed & SAY CZE1H

[AHMS18] Yuta Abe, Yu-ichi Hayashi, Takaaki Mizuki, and Hideaki Sone. Five-card AND protocol in committed
format using only practical shuffles. In 5th ACM on ASIA Public-Key Cryptography Workshop, APKC 18, pages
3-8, New York, 2018. ACM
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Protocols # of cards o _
finite uniform closed

Niem-Renvall [NR98] 12 v v
Stiglic [StiO1] 8 v v
Mizuki-Sone [MS09] 6 v v v
Koch et al. [ KWH15] 4 v
Koch et al. [ KWH15] 5 v

Abe et al. [AHMS18] 5 v v
Koch [Koc22] 4 | v
Ruangwises, Itoh [RI19] 5 v v

Koch et al., [KRWH15]DZ~—_X(Z, uniform/\

[Koc22] Alexander Koch. The landscape of optimal card-based protocols. Mathematical Cryptology, 1(2):115-131, 2022
[RI119] Suthee Ruangwises and Toshiya Itoh. AND protocols using only uniform shuffles. Computer Science—Theory and
Applications, volume 11532 of LNCS, pages 349-358, Cham, 2019. Springer.
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Niem-Renvall [NR98] 12 v v
Stiglic [StiO1] 8 v v
Mizuki-Sone [MS09] 6 v v v
Koch et al. [KWH15] 4 v
Koch et al. [ KWH15] 5 v
Abe et al. [AHMS18] 5 v v
Koch [Koc22] 4 v
Ruangwises, Itoh [RI19] 5 v v
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JOkaJL:[Koc22] [RI19] i
JOka)L: [MS09]

{BIR, B, —#k}: 64

TR [KKW+17] e ‘ \ °
/ FOkajL:[AHMS18]

{AIR, }: 648 {AR, —%&}: 58 {Bf, —#%}: 54K

‘ >< >< ‘ T 5 :[Koc22]

{(BIE}: 58¢ {BA}: 41K {—H#&): 41K
— [KWH15]\ | / ZAB8k3a)l:[Koc22] [RI19]
{3: 4%

k3L [KWH15]

[KKW+17] Julia Kastner, Alexander Koch, Stefan Walzer, Daiki Miyahara, Yu-ichi Hayashi, Takaaki Mizuki, and
Hideaki Sone. The minimum number of cards in practical card-based protocols. Advances in Cryptology—
ASIACRYPT 2017, volume 10626 of LNCS, pages 126-155, Cham, 2017. Springer.
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Niem-Renvall [NR98] 12 v v
Stiglic [Sti01] 8 v v
Mizuki-Sone [MS09] 6 v v v
Koch et al. [KWH15] 4 v
Koch et al. [KWH15] 5 4

Abe et al. [AHMS18] 5 v v

v

Koch [Koc22]

Ruangwises, Itoh [RI19]
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Abe et al. [AHMS18]

# of cards

shuffle

finite

uniform

v

SR LHYNETRE L
Z &t 7E (HAfFE) ﬁ’)

FNik. 7RI 54.5

closed

ZnElhvk

ol |2 RSN TULVH[AHMS21],

-
[Rf# R RE]

— R THLCLTWAL vy IILIZIEEL. 4.5&Y D70 E £ (BAfF
\ﬁﬁ) Dy )L TEHMaI YRR ANDZ AL

ER TSN 7 ,

[AHMS21] Yuta Abe, Yu-ichi Hayashi, Takaaki Mizuki, and Hideaki Sone. Five-card AND computations in committed format

using only uniform cyclic shuffles. New Gener. Comput., 39(1):97-114, 2021.
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1000 -AIFPPEPEE- =) x Ax A Ax,

X1 X9 Xn
2016125 Z b - E 5 [Miz16]:
« EBMA—F2¥ — Py TILn—1[E@IYRE)
¢ EBMA—FI® —» P¥yTILn—1EGEaIVLE)
- BMA—FEL —
Bn=30N&EE, Tyy7)L5EHGEaZVIE)
Bn>40DEE vyl n+ 1EGEIZVIE)

[Miz16] Takaaki Mizuki. Card-based protocols for securely computing the conjunction of multiple variables.
Theor. Comput. Sci., 622(C):34-44, 2016.



2 AHAANDZORa)L
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2016425 % b= L R[Miz16]:
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Bn=30NctE TvyI)L5MEGEazyrE)
Bn>4NDEE.DvYI)bn+1EGEaZVRE)

i

[Miz16] Takaaki Mizuki. Card-based protocols for securely computing the conjunction of multiple variables.
Theor. Comput. Sci., 622(C):34-44, 2016.
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e
8 e o
E[I 7 Mizuki [Miz1€] o
e o
IE[ 5 ® e
N
R 4
}? 3 Isuzugawa et. al [ITS+21]
N 2 o
1 Mizuki-Kumamoto-Sone [MKS12]
0
1 2 3 4 9] 6 7 8
AFNDE A A)

[ITS+21] Raimu Isuzugawa, Kodai Toyoda, Yu Sasaki, Daiki Miyahara, and Takaaki Mizuki. A card-minimal three-input AND
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