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A Method for Detecting Deadlocks
Based on a Combination of Sub Maps in Sokoban

MASARU ODAWARA ,# TOMOYUKI KANEKO * and SATORU KAwWATt

A new method of detecting deadlock states is proposed. We define unit as a part of a map,
and decompose a map into units. Each unit has gateways. The keeper can enter the unit
through some gateways depending on status of other areas.

We judge whether the entire state is a deadlock or not by using combination of local status
of units.

As a result, we could express a lot of deadlocks and showed ways of applying it to effective

search.
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Fig.1 Elements of a map.
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02 0000000
Fig.2 An instance of Sokoban puzzle.
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Fig.3 Examples of the blocked state.
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Fig.4 An example of an infeasible state.
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Fig.5 Instances of the units.
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Fig.6 An unit.
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Fig.7 Some gates are available, the other is not.
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Fig.8 A case passableness changes
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Fig.9 An schematic diagram of a map by using units.
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Fig.10 A combination that results in a deadlock state.
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Fig.11 An unit Up.
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Fig.12 A unit expression of Fig.10.
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Fig.13 A deadlock state that consists of two units and a

passway.
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Fig. 14 Searching the inside of a unit.
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Fig.15 A unique case of a unit.
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Fig.16 Up of screen 2.
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Fig.17 U; of screen 2.
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Fig.18 Us of screen 2.
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Fig.19 An unit expression of xsokoban screen 2
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Fig.20 A deadlock judged incorrectly in the programl),
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Fig. 21 Unit division of a map Fig.20.
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Fig.22 Schematic diagram of a map Fig.20.
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