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Abstract: Let atandbtbetwobinarysequencesofperiodn.Thecrosscorrelationfunctionbetweenthesetwosequencesatshift?, where0?? <
n, isdefinedbyC(?) = sumn

t=0(−1)at+?+bt .

A maximal linear sequence, or an m-sequence, is a sequence stofperiod2m?1thatobeysalinearrecursionwithcharacteristicpolynomialbeingaprimitivepolynomial.Therearenumerousapplicationsofm−
sequencesinmoderncommunicationsystem.F indingthecrosscorrelationbetweentwom−
sequencesstandsdtofthesameperiod2m?1, thatdifferbyadecimationdwheregcd(d, 2m?1) =
1, isaproblemthathasbeenthoroughlystudiedforthelast40years.

In the first part of the talk we give an overview of known results on three and four-
valued cross correlation as well as a discussion of some open general problems in this
area. In the second part we present some recent results devoted to special values of
d of the form d =(2l + 1)/(2k + 1).

In some cases these are known to lead to at most five-valued cross correlation. In
particular Kasami and Welch showed that the cross correlation is three-valued for l



= 3k. The complete correlation distribution for other values of k and l that frequently
lead to five-valued correlation is an open problem. We discuss the apparently simple
and previously unsolved special case when l = 2k, k = 1 and m odd. The correlation
distribution is completely determined and showed to be five-valued. The results are
proved by using evaluations of several exponential sums including Kloosterman sums
that may explain why related cases appear rather hard to solve.


