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Given a convex n-gon P , and a positive integer k, there exist sets S of k(n− 2) points in the interior of P so that every

triangle whose vertices are vertices of P contain exactly k points in its interior. We consider two such solutions to be

equivalent if there is a bijection between their points that preserves which triangles contain each point.

The operation of disjoint union gives the set of solutions the structure of a semigroup graded by k, and solutions can

be reduced to a union of “prime” solutions, though unique factorization may fail.

One way of analyzing this interesting semigroup is completing this semigroup to a group by allowing “negative”

points in regions, and this gives rise to a free abelian group, with a basis that turns out to have a simple and beautiful

structure. (Received October 05, 2004)
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