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The Opponent Can Submit A Card on The Last Card

Abstract: The winner of two-player TANHINMIN can be determined in linear time with respect to the
number of cards in both players’ hands. In this study, we focus on the winner’s last card, and distinguish
the outcome of the game by considering whether the opponent can submit a card on this card or can only
pass. We show that under the condition that the strength of the strongest cards of both players is different,
this result of the game can also be determined in linear time. We also discuss the properties of the game
expected from the results of the computer experiments when the strongest cards are of the same strength.
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A Partial Analysis of Two-player TANHINMIN Considering Whether
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W23l 7 1) XL 1 PR THERERT I L ERT.
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VSR e T I TERINS. u(X, X) > p(X, X2)
Y X, X+ {r}) > uX, X_+ 7)) 25, LIS
WTH 578, max X #max X DEFTT7 LY X4
LAER L 22 AR 2GR TE 3. O
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3o OHL 2R X511, 2RORELE EH 5
PDTLAXYEFDRRE > TV, ZORETED S LA
YHERTHER TRV EDHEEST 2. —HTHHD
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B TRCELBR L LI £ 7.

BE X

1] FEHE—: BERICB) 22 A ABGELEREME S — 2
DEE F—ATOTSIVII—2ay 7 2007 #iX
#£, pp. 66-73 (2007).

2]  Ammid, NEFERE ANBREROMBHERE, Ko
EIEHS >RSP T 4 2017 #SCEE, B5-4 (2017).

3] ARAWmid, NEFER: A AHEROMBHE T L) X
LY FDIFRIZONWT, KDEIEHS >~ RSP 7 4 2018 &
X, A3-4 (2018).

4]  KEBC, Kemid: BUfloR BERAMET 2=
ANHEROMGHN, ¥Y—sdurs3Ivyv—2ray S
2020 FXEE, pp. 131-138 (2020).

5]  Anmid, KERC, NFERE: SUID L—LE2 a8t A\
EROMBFHEMRE, BHRURER R, 2018-GI-40,
No. 3, pp. 1-5 (2018).

6]  Aopfd, KERC, NFERE: FrEaBRoANRERS
MOEDDOASINEFIN, =L T u TSI 77—
7 a7 2019 #iXE, pp. 258-265 (2019).

7] KEBD, Kewid: S AHREROMEBREGCET 2B
FgtED—Mit e Z DT, =7 BT53Iv T T —
7 a v 7 2020 FXHE, pp. 30-37 (2020).

8] FEFFME—, FEHFTH: KERICBUY 2BATHERE, 1§
U2, 2013-GI-29, No. 5, pp. 1-8 (2013).

9] ARORE, SiHAAZ, FNRK: BHRAOZCHE S a v
Pa—&- 4 —u FERER) IS 20157, [HRUEYS
BFZEER 5, 2013-G1-30, No. 5, pp. 1-8 (2013).

[10] KHE #, HEHRE, HFHZX—H: ar¥a—2KAR
WKBF2HOMLLT X e BIHOBGRRARE, Hiumy
WS, 2016-GI-36, No. 5, pp. 1-7 (2016).

[11] KEBC, HYEH: REROZEZICBIT 2 ADHR)
T DMGEE, EIRUHEYYRFFEERE, 2017-GI-37, No. 11,
pp. 1-8 (2017).

[12] ZEREHRYR, R % ErFhrnEifunizara—
AREROBEN—F V&G, B 1R UEC 2y ¥a—&
KERY Y RI T A (2010).

(13] B 2 ABREREHRS — 210003 2 J5 A E

*11 https://quantum.ne.jp/ (2021.5.26 B1%)
*12 https://sites.google.com/view /konohenfuzzy (2021.5.26 B
%)

© 2021 Information Processing Society of Japan

[20]

[21]

22]

[28]

[29]

[30]

[31]

[32]

Vol.2021-GI-46 No.15
2021/6/20

EHWEY T ARG GHRERRE 703 ) X 408
), BOHMATHIZLATEZEER, No. 1894, pp. 84-88 (2014).
HIRPERE, ML KERICBI 2T —2» 50
R FAEFHIR R O%E, HRURE MRS, 2014-
GI-31, No. 15, pp. 1-7 (2014).

M AN, WIEAFE: FLEET -2 0%EE AV RER
EVTAILRT LA YDIEL, H6RITIRIIIVT .
SURIY LATRIE, pp. 13-24 (2015).

KERC, HBPEE: HRYEZ HW86ME D 28I
Xparva— g REROTRERD¥EE L €Y THL
0y Ial—aryAOFf, HRLEERWRERE,
2016-GI-35, No. 10, pp. 1-8 (2016).

NI, MEES, KEE—, NFRE: £ 7hnm
KERT VA YO HCONEZ AW RIFRBEE T — &0
eI 2v—va ryFROYYE, HHEBHEYER
546 BIFIRES R 7 4> Y RY T 4 (2019).

B W, KAGR, BUEOE, REEERE a2 a—
XRBRICBY 28T Y 7 A 0iEkOME, (HRULE
2R, 2021-GI-45, No. 12, pp. 1-8 (2021).
FFERA, A KAROIRENME ARG o
LE, WL WSS, 2018-G1-39, No. 7, pp.
1-8 (2018).

MHERS, RS av ¥ a— &2 KBRICBIF 5 LSTM
ZRAOEFAME, BHRLIEE XSRS, 2018-GI-39,
No. 8, pp. 1-8 (2018).

WHTEE, K f#: REFICBT 27 EFEMKIEILTE
O¥R, ©—r7urIIvrv—rYay 7 2008 X
£, pp. 67-72 (2008).

TR, $iAREt: ava— X KEBERTOEYTFH
AREICBT S HFFAHMER L PR OBfR, HEL
HEARE 76 [ERERXFEEESCE, pp. 607-608 (2014).
P, ERRE, L arPa—&2KRERIC
B 2@ELMHEFES AR EEER L, HRLHEYER
g HEE, 2013-BI0-36, Vol. 36, No. 4, pp. 1-3 (2013).
FEFIE—, EHEH: 2 A ABTRERERS — o Ol
FHOEC & 2R AV T — X RN— 2O/, 1§
L 2GR E T b e G (TOM), Vol. 3,
No. 2, pp. 11-21 (2010).

ARHKE, BN KERICBT 2 9FLoREE
WEZBRLIL—T 4 Y7703 Y XLORE, HHRL
HAERWSEERE, 2014-G1-31, No. 14, pp. 1-5 (2014).
For B, KRG, AR, T 2 Pa—
ERERIZBIZ L —T 4 Y 7FEICOWT, HRLE
WIS, 2020-G1-43, No. 16, pp. 1-8 (2020).
REMEIC, NEFERE . FALAFAANEZIZOWT, 724
TRIGIVII—r v ay 72018 MK, pp. 199-203
(2018).

ARAHiL, REHRE: HE87 — 285mE vzt~
DT, B RWEHR T, 2020-GI-43, No. 28, pp.
1-5 (2020).

Demaine, E. D., Demaine, M. L., Uehara, R., Uno, T.
and Uno, Y.: Uno is hard, even for a single player, Inter-
national Conference on Fun with Algorithms, Springer,
pp. 133-144 (2010).

Baffier, J.-F., Chiu, M.-K., Diez, Y., Korman, M., Mit-
sou, V., van Renssen, A., Roeloffzen, M. and Uno, Y.:
Hanabi is np-hard, even for cheaters who look at their
cards, Theoretical Computer Science, Vol. 675, pp. 43—
55 (2017).

van Rijn, J. N., Takes, F. W. and Vis,
J. K.: The Complexity of Rummikub Problems,
https://arziv.org/abs/1604.07553 (2016).

FE IR, MR BT =B ROBBEEENT, 75— 4
TRT5 IV —=r v ay 72010 @, pp. 101-107
(2010).



