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A Combinatorial Problem Which Is Complete
in Polynomial Space

S. EVEN

Techmon, Haifa, Israel
AND

R. E. TARJAN

Stanford University, Stanford, California

ABSTRACT  This paper considers a generalization, called the Shannon switching game on vertices. of a famihar
board game called Hex It 1s shown that determining who wins such a game if each player plays perfectly 1s very
hard, in fact, if this game problem is solvable in polynomial time, then any problem solvable in polynomial
space 1s solvable in polynomial time This result suggests that the theory of combinatorial games 1s difficult



Hex is PSPACE-complete

Stefan Reisch
Universitat Bielefeld, Fakultat fiir Mathematik, Bielefeld, Germany

Hex is PSPACE-complete

Summary. There are a number of board games such as Checkers (2],
Go [5], and Gobang [8|, which are known to be PSPACE-hard. This means
that the problem to determine the player having a winning strategy in a
given situation on an n Xn board of one of these games is as hard to solve
as any problem computable in polynomial space. PSPACE-completeness has
been previously proven for some combinatorial games played on graphs or by
logical formulas [1, 9].

In this paper we will show that the same holds for the game of Hex.
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