The 28th Game Programming Workshop 2023

HRICHITBEEY—OV IV VREET —LD(E

LA LY AR D)

BE: v—2rvYvUrr (Zugzwang) 21X, Fz RARBOWTFERD LA ¥ =28 T Z & TRA
KRB E5RBEOZETHS. K, MELBRICHZEHITZeHAELELGERIHEY -2 YV Y
YR, MHEY -2V U 2iX, FRYHERS — LB OO DITBWT S HERKE ZHE-
LTW3., Fx2ATIX, HBEHEIOZ N TEITRBICRZICONTRELSEMEL TV 20, V—
VU ZREPECR TV, FHTIE, V-2 v v e HETEZRENIEZL 2L, HEEr—2
HERE DORPDICHL T ZhEFTHRINT IR o7, ARETIEFICBI2Y -2 YV VI
HEMRL, X5RZOREEZMIRAEE LTHO X BAHEIICOVWTEZ, HAEEsr —28HmE2HWT
fRIT L72BR1, YO X5 RIEZEFOREPFET 3 O EFHN.

F—O—KR M, v—2rvvr s, HERS—LHR

Zugzwang positions and game values in shogi (Japanese chess)

ToMOAKI ABUKUY®  SuETsucu Koxki!:P)

Abstract: In chess, ”Zugzwang” refers to a position where the player whose turn it is to move is at a dis-
advantage by making a move. Particularly, when it’s detrimental for both players to be the first to move,
it’s called mutual Zugzwang. Mutual Zugzwang plays a crucial role in the relationship between chess and
combinatorial game theory. In chess, since players cannot drop pieces and the board simplifies as the game
approaches the endgame, positions of Zugzwang arise more frequently. On the other hand, in shogi (Japanese
chess), there are fewer positions identified as Zugzwang, and its connection to combinatorial game theory
has not been extensively researched. In this study, we constructed Zugzwang positions in shogi. Moreover,
we considered positions that contain the Zugzwang position as a component. By employing combinatorial
game theory for analysis, we investigated the types of positions and their respective values.
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