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There are a number of ways of generating combinatorial objects “up to isomorphism” [6]. An
approach often used in the satisfiability (SAT) community removes isomorphic solutions from
the search via the addition of new constraints [2]. Alternatively, an approach in the symbolic
computation community iteratively constructs objects using an isomorph-free method such
as orderly generation [4, 7]. Coupling satisfiability checking with isomorph-free exhaustive
generation has been explored recently [1,5,8].
We use SAT solving and orderly generation to search for Kochen–Specker (KS) systems—a
crucial ingredient used in the proof of the “Free Will Theorem” that if humans have free will
then so do elementary particles [3]. We show that augmenting a SAT solver with orderly generation dramatically improves its performance, especially as the size of the search increases.
Our search for KS systems of size 21 is over a thousand times faster than the previous best
approach [9] and we derive a new lower bound by showing a KS system must be of size 23
or greater.
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