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An Analysis of Cyclic Behaviors of Board Game BAO

YASUHIRO INAHATA™® and KAZUKO TAKAHASHIt

This paper aims at finding the characteristics of board game BAO by its behavioral anal-
ysis. In BAO, two players are taking seeds in turn by moving them from hole to hole, and
the movement may not terminate. We describe the behavior of BAO using a process algebra
CCS by regarding a hole as a process, and a seed as a message passed between processes. We
investigate the condition for the termination by two approaches: extracting the condition by
generalizing all the patterns that do not terminate, and analysing the behavior by roling it
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back. We also discuss the relation between these conditions.
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Table 1 Non-terminated move (starting from the leftmost

point).
ooo oo oo
L1 (3,1,0,2,1,0,2,1) 0 3
L2 | (3,1,0,1,0,1,0,1) 1 1
L3 (3,1,0,1,0,3,0,1) 2 2
L4 (5,1,0,1,0,1,0,1) 3 3
L5 | (3,1,0,3,0,1,0,1) 2 2
L6 (3,1,0,3,0,3,0,1) 4 4
L7 (5,1,0,1,0,3,0,1) 6 6
L8 (5,1,0,3,0,1,0,1) 10 1
L9 (7,1,0,1,0,3,0,1) 30 3
Lio | (3,1,0,1,0,1,0,4) 2 2
L1l | (3,1,0,3,0,1,0,4) 2 2
Li2 | (3,3,0,1,0,1,0,4) 9 0
02 000
Table 2 Infinite turn-taking.
ooo oo
R1 | (0,1,1,1,0,0,0,1) | 2,4,2,5,1,6,0,6,1,5
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Fig.9 A loop with a cycle 0.
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Table 3 A loop with a cycle 0 (pattern 1).
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Fig.10 A loop with a cycle 1.
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Table 4 A loop with a cycle 0 (pattern 2).
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Fig.11 The initial state not satisfying (LOOP2).
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Fig.12 Example of rollback.
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