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Abstract The length of the shortest FSR that generates a sequence is
called the span of the sequence. If the feedback function is linear, then the
Berlekamp-Massey algorithm can be used to eÆciently determine the length
of the shortest linear FSR that generate the sequence and its associated lin-
ear feedback function. However, for a general nonlinear feedback function,
determining the span and an associated feedback function eÆciently is diÆ-
cult because of the nonlinearities involved. Because of its tractability, most
of the current research ahs focused on studying the linear span of a sequence.
However, a sequence with a large linear span may be generated by a much
shorter feedback shift register with nonlinear feedback function. In this pa-
per we study the quadratic span of binary sequences. We prove that (i) If the
quadratic span of the sequence s0; s1; : : : ; sn�1 is > n=2, then the quadratic
span of the sequence s0; s1; : : : ; sn remains unchanged. BAsed on our exper-
imental results, we conjecture the following: (ii) Let Nn(q) be the number
of binary sequences of length n and quadratic span q > n=2. Then Nn(q) is
a function of the di�erence (n � q) only, i.e., Nn(q) = Nn+i(q + i). (iii) For
moderately large n, the expected value of the quadratic span of a randomly
selected sequence of length n is given by E(qn) �

p
2n.
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