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Representation and Analysis of Board Game BAO Using CCS

YASUHIRO INAHATAt and KAZUKO TAKAHASHI'

In this paper, we show a representation of a board game BAO in a process algebra CCS,
and a formal treatment of a state transition of the board. BAO is a board game in which two
players are taking seeds in turn by moving them from hole to hole. While the rule is simple
and search space is rather small, it is hard for a human player to look ahead, since the state of
the board changes globally, and the state of a hole may change several times during one turn.
Implementing the game and analysing the behavior, we have found that the state transition
may not terminate during one turn and constructs a cyclic behavior depending on a selected
hole in a specific state. It is interesting to consider the relationship between the game and a
concurrent process, by regaring a hole and a seed as a process and a protocol, respectively.
In this paper, we represent the bahavior and characterstics of BAO in a process algebra CCS,
and show that the state changes cyclically if the selected hole and the initial state satisfy a
specific condition. We also make behavioral sequences by roling back from a state to explore
the condition for the termination. Furthermore, we also discuss the sufficient condition for
the termination.
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