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ABSTRACT

In this study, one considers an integer sequence associated with the sequence of rational numbers
known as the Vietoris’ sequence. In 1958, L. Vietoris presented a result in [5] concerning the posi-
tivity problems of trigonometric sums, wherein this sequence naturally emerged. The first Vietoris’
numbers of the sequence are
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which is related with the sequence A283208 in the On-Line Encyclopedia of Integer Sequences
(OEIS) in [4]. This sequence, which will be denoted by {vn}n>0, is defined as

vn =
1

2n

(
n

bn2 c

)
, n > 0,

where b·c is the floor function. It is also well established that the recurrence relation governing this
sequence is given by the following expression

vn =

{
1, n = 0
dn vn−1, n 6= 0

(1)

where, for σ(n) = 1+(−1)n
2 ,

dn =
n+ σ(n)

n+ 1
=

{
1, n even
n

n+1 , n odd .

For further information on Vietoris numbers, see for example [1, 3].
In view of the identity v2n+1 = v2n+2 for n ∈ N0, it is natural to consider the subsequence of
Vietoris’ sequence with odd index {v2n+1}n>0. In [2] the elements of sequence {v2n+1}n>0 were
explicitly represented as follows

v2n+1 =
an

2n+1+mn
, (2)

where the sequence {an}n>0 is the numerators of the subsequence of the Vietoris’ number sequence
{v2n+1}n>0 and
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⌊
n+ 1

2

⌋
+

⌊
n+ 1

22

⌋
+ · · ·+

⌊
n+ 1

2m

⌋
, m ≤ log2(n+ 1). (3)

The sequence {n+mn}n>0 is called the minimal exponent integer sequence with respect to 2 and
is the sequence A283208 in the OEIS in [4].
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Due to inherent challenges and potential vulnerabilities associated with using rational sequences in
cryptographic encoding and decoding processes, one will consider, in this study the sequence of
integer odd numbers {an}n>0. The first numbers of the sequence {an}n>0 are

1, 3, 5, 35, 63, 231, · · · ,

which are identified as the sequence A001790 in the OEIS in [4]. These numbers emerge as the
numerators of the coefficients in the Maclaurin series expansion associated with the corresponding
real-valued function f(x) = 1√

1−x for x < 1.

On account of equation (2), the sequence {an}n>0 can be expressed in terms of Vietoris’ numbers,
by

an = 2n+1+mnv2n+1. (4)
Furthermore, applying (2) in (1), on obtains the following recurrence relation

an = αmnan−1, n ∈ N,

where αmn
= 2n+1

n+1 2mn−mn−1 and mn is defined in (3).
In this study, matrices whose elements are derived from the sequence {an}n>0 are introduced, along
with an analysis of some of their fundamental properties. These matrices are subsequently employed
to explore potential applications in cryptography, particularly in the construction of encoding and
decoding algorithms.
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