PROJECT TITLE
Constructions of hypergraphs free of certain 3-uniform 3-partite hypergraphs
STUDENT NAME
Colin Desmarais
SUPPORTING FACULTY NAME
David Gunderson
STUDENT’S INSTITUTION
University of Manitoba
INTRODUCTION
Early proofs of the lower bounds for ex(n;K2,2) and ex(n;K3,3) relied on finite geometries; finite
projective planes for ex(n;K2,2) (see Reiman 1959 [1]) and Brown’s construction of K3,3-free graphs
using finite spheres [2]. For 3-partite hypergraphs, the lower bounds of (c + o(1))n8/3 for ex(n;
K(3)(2,2,3)) and ex(n;K(3)(2,2,2)) were proved by Mubayi [3] and Katz, Kropp and Magioni [4]
respectively. Mubayi’s construction is a generalization of projective norm-graphs constructed by
Alon, Rónyai, and Szabó [5], while Katz, Kropp, and Magioni use algebra to construct affine planes
that intersect four in at most a point. The goal of this research is to reprove the lower bounds for ex(n;
K(3)(2,2,3)) and ex(n;K(3)(2,2,2)) using geometry, by generalising Brown’s construction to
K(3)(2,2,3)-free hypergraphs, and by using cross products to construct planes that intersect four in at
most a single point.
SIGNIFICANCE
(3)
The construction of a K (2,2,3)-free hypergraph highlights how to generalise a result for the extremal
number of a bipartite graphs to that of a 3-uniform 3-partite hypergraph, while the construction of a
K(3)(2,2,2)-free hypergraph introduces cross products as a way to construct graphs that attain the best
known lower bound for ex(n;K(3)(2,2,2)).
STUDENT INVOLVEMENT
This is my own work.
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