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A Game-theoretic Analysis of a Generalized Janken
(Rock-Paper-Scissors)

SuunEl KoMATsU®  HIROTAKA ONOZP)

Abstract: Janken, also known as rock-paper-scissors, is a very common hand game, and many variants are
played all over the world. In some variants, each of players chooses his/her hand shape not from three shapes
(rock, paper and scissors) but from more than three shapes. In such cases, some hand shape could be useless,
because it is obviously weaker than some other one. From such a viewpoint, Ito and Nagamochi gave a
characterization of a generalized Janken without a useless shape. In this paper, we investigate a generalized
Janken from the viewpoint of zero-sum game and its optimal mixed strategy. Interestingly, we find that a
type of generalized Jankens without a useless shape proposed by Ito and Nagamochi still has a ”useless”
shape in terms of the optimal strategy.
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—x1 +x9 >0, (3)
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DUTHET D, ZOBEGORET HORE LTER
5. 22T, fl)=r, =L, r=1,2,--- 2n+1, »
D, x=7r mod2n+1 &3 5.

ET&E 3 HAVV = {1,2,--.2n+1}) b o2
EE, BV EIZHODWVWT, i € VIgRL, (6, f(0 +

1), (6 f(i +2)), -+, (4, f(i +n)), (f(E +n+1),4), (i +
n+2),4), -, (f(i +2n),i) 7B h—F A MBEET



BFRLEZHRIRE
IPSJ SIG Technical Report

L., ZOr=FRA e, ZHICFADEDET K HDRE
LIRS,

TLADEN, RN T ThdHI L%
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L. £oT, I BOBIETHRNRFN—TFT AL FTHD.

T BDIRITHONTLELFOEEA LY 375,

FHE 5. i on+ 10T ADOED2 NP ¥ il
BT, Wil x = (kg b > ky) 13, SRR T
H5.

fEBA. Y o2 NErfnS— A%, B ORCHRIER
FRIETH DD, TRHEO S E RIS IS E I BT 5
Bomimg & —H L, REX 0125 [2]. Lo, Ak
WA x* = (21,22, -+, Tont1) £BL &, LT Ol %2 2

727
$2+"'+l‘n+1*Jln+2*'“71}2n+1SO,
—X1+ X3+ Tpypo — Tpys — 00— Tapp1 <0,
—T1 —To+Tg+ + Tpg3 — Tpgsa — - — Topy1 <0,
—X] — = Tpgl + Tnt2 + Tan <0,
$1+:132+"'+1‘2n+1:1.

TRTORERIZONT, BENDIEHEBINNDEHD

BR—. LoT, sy =20 = =29,11 DEX, TT
DARFEARZHOWTELTO0 &Y, REXOHKNTATZT.
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4. WERICK BN U7 DR

4.1 FH/E1VZAVENRICE DY 7Y
SHEITREEIEPA RO LN Y vy & IZ LT
T UEFELTW. ZZTIEREY, Fhix 1
FoTERESNTZY Yy it 20 TEZD. Fhix 1l
TERENTZ h—TF A PEHWE2 AV Yy D
RIS IE, JRERTO Y ¥ 7 v DR A VTR
TZENTEDL. 0B, x = (x1,29,+ ,x,) WK LT
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min 2z
Ax —2<0
x >0

B OGHRERRBEE TH 5700, REfEIZ0 [2]. Lo
T, B x 122\ T 2>0THHND, LR
AN

T, RSN =T A R TEHWEZ2 AV Y
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aAX — Yni1 + Ynt2 <0, (18)
a — Ypao <0, (19)
—a + Ynt+1 <0, (20)
a+Ynt1 +Yng2 =1 (21)

FTRTOATITONT (18) &A1 T2, ar—ypt1+Ynt2 <0
PREALT D, a,r >080 ar > 0705, ypao < ypag B
BSEd 5. —, (19) 4+ (20) £V, ynt1 < yYnio ETHD
T2, Ynt1 = Yns2 E2D. A (19), (20) ITRALT,
Ynt1 =Yny2 =a £725. (21) XY, ypp1 = Yni2 =a = %
Llpdicd, Tk (18) ITRALT, $Ax <045, 37 <0
Thd. LoT, r=0&R5. UEND, ZTOLEDX
1T, RICKT DRGHEE x* &80, b—F A FTIZHT
2% B g y* ik, yr = (%x*, %, %) TRINDS.
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h—F A2 b T ORI HME— L 725, O
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4.2 ROMRIZK B Yoy

WIZ, FhiE 1 EEFRIOIEEDFIEIZONTEZ L. )
RER Vv o U ERBADED ZEITLY, Bl R
WY v r a5 d. IR Y v o b ol b
X, TOIBLOFED 1%, PIOMRN LRI v o7 il
Xz 5. BEWZIONTZ VY OTRTOFE, T
HoTZTFR> TOEFIZIETITHD, beboTN
BT ZTWEFRIZIETRTAT S, Zhicky, #H-2%
RN v o r U IMERLTE B,

Fhex 1 LIIRIOIE LR~ D, Fhx 1IEFH3 O
D U ANNEBEDEERD I N v v o BAA DR T
WHEEZXDZLEHLTED.

ZOPERIZE B 2 ANV ¥ U v DOREBIKIZOWT, L
TR 2.

FIE 7. fimEm ORMIL b—F A N RBHY, Zhz
AW 2 AV % U7 v ORGEERIE D x = (21, T2, -+, T )
IR EEFMICE A n OFEA L h—F A N SN
HY, TNEHWE2 ATy OREBEKITy =
(Y1, Y2, »Yn) THEABATWEET S, 22T, b—
FTAUVNRDFmMmEZI—TA I SIZBENZDHZET
F—F A FDOYEEEZITH. ZOL X, BN oA
m+n—106ROFIZIRBFRAE h—F A N T IR 5
2NV x U DEGEEIEY, 7 = (21,2, Tm_1, TmY)
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SERR. EimiEkm OB h—F AV N RIZED2 AV Y
I ORFEATIINTHI A TEESNTWA E L, K%z x
E IR ETHNCHIAE n OER e h—T A S
DHY, THEAVEZ2 AV Y 7 OIKITy £15.
f—FRAMRDODFmEI—F AN SIZEEHRZIDZ
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Dy d 2 AN a A — L3 E R E R T
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