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On the Algorithms for Solving Tsume-Shogi
with Extremely Long Solution-Steps

TAKUMI ITOH,t YASUHITO KAWANO't and KOHEI NOSHITAtt

Our three Tsume-shogi (Japanese chess mating) programs based on best-first searching
have solved the celebrated classic problem named Kotobuki that has six hundred and eleven
solution-steps. Kotobuki is representative of all the Tsume-shogi problems with extremely
long steps. Though Tsume-shogi programs have been enormously improved in terms of the
speed as well as the solving power for the last three years, they have not yet solved a problem
with more than two hundred steps so far. Thus solving problems with very long steps has
been a research subject. The result of this paper implies the notable advance in Tsume-shogi
programs. Various techniques concerning searching frameworks, evaluation functions, limited
look-ahead, simulation and approximate hashing, are devised or improved, which can be use-
ful in further applications. Some hard aspects to cope with long solution-steps, concerning
similar and confluent sequences of moves, are also discussed, which are left to be challenged.
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Table 1  List of Tsume-shogi problems with extremely long steps.
MERL | TRk & [ | RREE 53]
1 1519 | HBAFA AEEE33 AV 1986.6
2 941 | AR~ 2 FFiR A4 1982.7
3 873 | BEEHE PR EACH | 1955.1
4 789 | MAFE | 1A= ¥—var | BRI | 1985.12
5 767 | WIAFE HEAER AL | 1985.12
6 729 | RE#HR IRV DI G- 1981.10
7 611 | HEESH # T 1755
8 589 | HIGHEE B 1A 1985.4
9 551 | B)I—BR g BB F 1953.9
10 525 14 KBS T 1979.7
11 515 [HENE AHTRY A Ela4 1981.1
12 481 | ELBEF BEBEH HiEE
13 465 | L&FR= WAL | 1980.4
14 433 | =k & ROE B 1971.3
15 431 wNAE KE L HEk WACIFHE | 1993.6
16 421 B —HR H AN 1957.2
17 403 | WEEZ SWING II AL 1993.5
18 393 | WIIRF Wb A 1981.2
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