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Abstract

Linear recurring sequences over residue class rings can be basic compo-
nents of particular pseudo random number generators. Finding such recurring
sequences may be based on checking some well defined but computationally
rather expensive properties of some related object.

Let a sequence {z, }52( of integers be a linear recurring sequence of order
k. The coefficients of the sequence determine the corresponding characteristic
polynomial and companion matrix.

In [1] sufficient condition is given for the uniform distribution of x,, modulo
powers of 2. However, this requires the computation of the 2°th power of the
kxk companion matrix modulo 4. In [2] a highly parallel solution is presented,
based on FPGA computation, which achieved a speedup factor of 200.

In the present work we provide a refined condition on the uniform distri-
bution of linear recurring sequences. This condition requires the computation
of high powers of a given polynomial reduced by the characteristic polyno-
mial. Denoting the characteristic polynomial by p(x), we have to find the
smallest N, such that 2"V — 1 is divisible by p(z) modulo 2.

Based on this method a parallel solution is presented. This improved
FPGA implementation allows for the computation of sequences with periods
at least one order of magnitude larger. The presented work uses custom built
hardware that contains multiple FPGA chips to further improve the scale of
parallelism.
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