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Abstract: 

A unit Hadamard matrix is a square matrix H with unimodular entries 

and mutually orthogonal row vectors. If the entries of H are all roots of 

unity, H is a Butson Hadamard matrix. If the entries of H are all 1 or -1, 

H is a Hadamard matrix. In the second half of the twentieth century, 

interest arose in finding the maximal modulus of the sum of the entries, 

or the excess, of a unit Hadamard matrix. In this talk, we will give a 

recursive construction for infinite classes of Hadamard, Butson 

Hadamard and unit Hadamard matrices. We will proceed to use these 

classes to obtain several lower bounds for the maximal excess problem. 

Finally, we will show that some of our recursively-constructed 

Hadamard matrices can be used to construct an infinite class of balanced 

incomplete block designs, another important combinatorial object. 


