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Inversive congruential generator of the second order with a

variable shift

Sergey Varbanets

Our talk is devoted to research of statistical properties of the sequences of pseudorandom
numbers produced by the inversive generator of second order

𝑦𝑛+1 ≡
𝑎

𝑦𝑛−1𝑦𝑛
+ 𝑏+ 𝑐𝐹 (𝑛) (mod 𝑝𝑚), (1)

with (𝑎, 𝑝) = (𝑦0, 𝑝) = (𝑦1, 𝑝) = 1, 𝑏 ≡ 𝑐 ≡ 0 (mod 𝑝), and 𝐹 (𝑛) ∈ Z[𝑛].
Using the recursion (1) we obtaine the representation
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, (2)

where the coefficients 𝐴(𝑛)
𝑗 , 𝐵(𝑛)

𝑗 , 𝑗 = 0, 1, 2, 3 can be prescribe as the polynomials 𝑓𝑖(𝑘) for
𝑛 = 3𝑘 + 𝑖, 𝑖 = 0, 1, 2.

We determinate a period length of the sequence {𝑦𝑛}, besides this period reaches a maximum
𝜏 = 3𝑝𝑚−𝜈0−𝛼 if 𝜈𝑝(𝑦0𝑦21 − 𝑎) < 𝜈𝑝(𝑏) = 𝛼.

Moreover, we prove that the sequence of pseudorandom numbers passes 3-dimensional test on
the statistical independence. Obtained results are analogue of similar results for the congruential
inversive pseudorandom sequences of the first order investigated in [1],[2].
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