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A covering array on an alphabet of size v is an N by k array with each cell containing an entry from the
alphabet. It has strength t if, whenever you choose t columns, and choose one of the v alphabet
symbols for each column, there is at least one row of the array in which we find the prescribed symbols
in the chosen columns. These combinatorial arrays have arisen in testing computer hardware and
software, and generally in locating faults that result from component interactions. The explicit
construction of covering arrays with “few” rows for given t, k, and v is a challenging problem. In this talk,
we describe a strategy that employs the structure of the finite fields in two ways. First a covering array
is constructed directly using the algebra of the field. Then a related object, a perfect hash family, is
constructed from the field and used to inflate the number of columns of the covering array. We use this
construction to explore a number of questions about the structure of arrays arising from the finite fields.
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