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Explanation for general audience

Randomness from a mathematical point of view is a
tricky and challenging term to define, though each of us
has a slight intuition of what it should be. In fact, it is still
a question of whether there even exists a source of true
randomness. Hence, we rather use the term pseudoran-
domness, which captures something difficult, but not im-
possible, to predict. For scientific purposes we aremostly
interested in pseudorandom sequences of numbers since
these can be used in computer science for randomized
algorithms, which are often faster than normal ones, or,
most importantly, in cryptography.

In this article, we focus on generating a pseudorandom
sequence by using an algebraic structure, called finite
field, and the Möbius function. The approach used
for generating pseudorandom sequences was published
quite recently, namely in 2016, and is therefore worth
examining further. I decided to study the behaviour of
the sequences by applying simple statistical tests: the fre-
quency test and autocorrelation, which reflects the in-
dependence of the members of the sequence on one an-
other.
After obtaining results from the aforementioned tests,
two intriguing properties of the sequences were dis-
covered. Namely, if we choose the finite fields of charac-
teristic 3, the halves of the sequences are the same except
for a sign, thus showing us a kind of strong dependence
not acceptable in, for instance, cryptography. In addition,
when fields of different characteristic are used, the pro-
duced sequences’ members will not be completely uni-
formly distributed, which is usually an important require-
ment for the sequence to resemble random behaviour.
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