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An n×n matrix M over some field K is called a fooling-set matrix of size n
if its diagonal entries are all nonzero, but for all k 6= `, we have Mk,` M`,k = 0.
The term “fooling-set” originates from Communication Complexity.

Dietzfelbinger, Hromkovič, & Schnitger (1996) proved that the rank of
a fooling-set matrix of size n is at most

√
n, i.e., n ≤ (rkKM)2, and asked,

whether the exponent on the rank in the right-hand side of the inequality
can be improved or not.

We settle the question for fields K of nonzero characteristic.
In a departure from earlier attempts to give lower bounds for the expo-

nent on the rank, we use linear recurring sequences. For every prime p and
positive integer t, we construct a sequence in Fp, which gives us a fooling-set
matrix M = M(t) of size n = n(t) and rank r = r(t), with n(t) → ∞ as
t→∞, and n(t)/r(t)2 → 1. While the rank is easy, verifying the fooling-set
property for the off-diagonal entries requires to first determine the period of
the sequence.
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