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New Proof Techniques and Their Applications to Winning Strategies in Hex
Ken Mishima, Hidetoshi Sakurai and Kohei Noshita

Department of Computer Science, The University of Electro-Communications

Abstract
In the game of Hex, it has been proved existentially that the first player always wins. Constructing a winning
strategy has been a long-standing research problem. We present a new notion named o-connection which
defines a certain type of connections between stones. Based on it, we introduce a new technique named
o-extension for extending the area of empty cells which supports a desired union-connection. We apply our
new techniques to show a winning strategy for the 8x8 board with the first move at 63, whose proof has
been regarded as intractable by previous techniques. For demonstrating the power of our techniques, we
show a winning strategy for 8x8 (first at 54) which is a considerable simplification of Noshita’s one (2005).
Finally we present a proof-tree of our winning strategy for 9x9 (first at 55), though the details of the proof

are now being checked.
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