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Counting Arcs in the Projective Plane
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How many collections of n points in the projective plane over a finite field of size q have no
3 on a line? For n ≤ 6, the formula is a polynomial in q [1]. For 7 ≤ n ≤ 9, the formula
is quasipolynomial [1,2,3]. For example, when n = 7 there is one polynomial formula that
holds for odd q and a different one for even q. In this talk we will discuss the case n = 10
where the formula involves the number of Fq-points on certain elliptic curves and K3 surfaces
and is no longer quasipolynomial. We will emphasize computational and algorithmic aspects
of this problem and will mention connections to coding theory. We will explain difficulties
in adapting these ideas to deal with larger n. This is joint work with Isham, Weinreich,
Lawrence, Kimport and Peilen.
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