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Abstract

In this article we introduce the Parascan—Margos Fractal Divisibility Table, a discrete
representation of the complete network of divisibility relations among natural numbers.
The table provides a structural visualization of factors, prime numbers, and composite
numbers, revealing symmetries, fractal patterns, and operatorial relationships. We show
that this structure contains the complete information about the factorization of natural
numbers and allows conceptual connections with the Riemann zeta function and the
Euler product.

1. Introduction

The distribution of prime numbers is one of the central problems in number theory.
Classical approaches rely primarily on complex analysis, especially on the study of the
Riemann zeta function
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and on the Euler product representation
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These formulations provide global information about the distribution of primes but do
not directly describe the discrete structure of divisibility among natural numbers.
The fractal divisibility table offers a different perspective: all relationships between
natural numbers are organized into a discrete matrix that reflects the fundamental
arithmetic structure.
This representation allows:

e direct identification of prime numbers

e analysis of divisor distributions

e detection of structural symmetries

e construction of arithmetic operators.
2. The Divisibility Relation

Leta,b € N.
We say that adivides bif there exists k € Nsuch that
b =ak
and we denote this relation by
alb

The divisibility relation is:
o reflexive



e transitive
e antisymmetric.
Therefore it defines a partial order on the set of natural numbers.
3. Definition of the Divisibility Table
We define the indicator function
(1 ifilj
A C {0 otherwise

The infinite matrix
D ={D(i,/)}ij>1

represents the complete divisibility structure of the natural numbers.
4. Interpretation of Columns
Column jcontains all divisors of j:
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Example:

j | divisors

1]1

21,2

3113

41124

5115

611,236

5. The Divisor Counting Function
We define

d(n) = ZD(i, n)

which represents the number of divisors of n.

Example
n | d(n)
1
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6. Detection of Prime Numbers



A prime number pis characterized by the condition
d(p) =2

meaning it has exactly two divisors:

Lp
Theorem 1
A natural number n > 1is prime if and only if column nof the divisibility table contains
exactly two entries equal to 1.
Proof
If nis prime, its only divisors are

1,n
SO

dn) =2

Conversely, if d(n) = 2, the only divisors are 1 and n, hence nis prime.

7. Factorization of Natural Numbers

The structure of column ncontains complete information about the factorization of n.
If

n= p1011p;12 --'p;:k
then
dn) =(a; +D(ay + 1) (ap +1)
Theorem 2

The divisibility table contains complete information about the factorization of all natural
numbers.
Justification
Each column lists exactly the divisors of n.
From the structure of these divisors the prime factorization can be reconstructed.
8. Geometric Structure of the Table
The matrix exhibits several structural patterns.
Diagonal patterns of multiples
For example, multiples of 2:

2,4,6,8,10, ...
multiples of 3:

3,69,12, ...

These form periodic diagonal bands across the table.
9. Observation on the Fractal Structure
Each column reproduces the same multiplicative structure at a different scale.
Example:
divisors of 12

1,2,3,4,6,12
contain the structures of the divisors of
o 2
e 3



e 4
e 6
This phenomenon produces self-similarity in the table.
10. Connection with Multiplicative Structure
Multiplicative arithmetic functions arise naturally in this representation.
Examples include:
e the Mobius function

um)

e the divisor function
d(n)
These can be interpreted as operators acting on the divisibility table.
11. Conceptual Connection with the Euler Product
The Dirichlet series
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reflects the same multiplicative structure encoded in the divisibility table.
The Euler product emerges from the independence of prime factors.
12. Methodological Remarks
The fractal divisibility table provides a structural viewpoint in number theory:

1. direct analysis of divisibility

2. identification of structural patterns

3. construction of arithmetic operators.
13. Conclusions
We introduced the fundamental structure of the Parascan—Margos Fractal Divisibility
Table. This table represents the complete divisibility network of the natural numbers
and contains the full information about:

e divisors

e factorization

e  prime numbers

e multiplicative structure.
In subsequent articles we will analyze:

e divisor symmetry

e fractal structures generated by exponentiation

e arithmetic operators

e connections with the Riemann zeta function.
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Fundamentele tabelului de divizibilitate fractala Parascan-
Margos

Gheorghe Parascan, Maria Margos, Ally Constantin Margos

Abstract

In acest articol introducem Tabelul Fractal Parascan-Margos al divizibilitatii, o
reprezentare discretd completd a relatiilor de divizibilitate dintre numerele naturale.
Tabelul oferd o vizualizare structurald a factorilor, numerelor prime si compuse,
evidentiind simetrii, modele fractale si relatii operatoriale. Se arata ca aceasta structurd
contine informatia completd despre factorizarea numerelor naturale si permite
formularea unor conexiuni conceptuale cu functia zeta a lui Riemann si produsul Euler.
1. Introducere

Distributia numerelor prime reprezintd una dintre cele mai profunde probleme ale
teoriei numerelor. Metodele clasice se bazeaza in principal pe analiza complexa, in
special pe studiul functiei zeta a lui Riemann:
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Aceste formulari ofera informatii globale asupra distributiei primelor, dar nu descriu
direct structura discreta a divizibilitatii.
Tabelul fractal al divizibilitatii ofera o abordare diferita: toate relatiile dintre numerele
naturale sunt organizate intr-o matrice discreta care reflectd structura aritmetica
fundamentala.
Aceasta reprezentare permite:
e identificarea directd a numerelor prime
e analiza distributiei divizorilor
e evidentierea simetriilor structurale
e  construirea unor operatori aritmetici.
2. Relatia de divizibilitate
Fiea,b € N.
Spunem ca adivide bdaca exista un k € Nastfel incat
b = aksi notdm

si pe produsul Euler:

alb
Relatia de divizibilitate este:
e reflexiva
e tranzitiva
e antisimetrica
Prin urmare formeaza o ordine partiala pe multimea numerelor naturale.
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3. Definitia tabelului de divizibilitate
Definim functia indicator:

. 1 dacailj

D@, ) =
@D ={; “use

Tabelul infinit

D= {D(i’j)}i,jzl
reprezinta structura completa a divizibilitatii numerelor naturale.
4. Interpretarea coloanelor

Coloana jcontine toti divizorii lui j.

{1}

Exemplu:

j | divizori

1|1

211,22

3113

41124

5115

61,236

5. Functia numérului de divizori
Definim

d(n) = ZD(i, n)

care reprezintd numarul divizorilor lui n.
Exemplu
n | d(n)
1

N[N [ W[ —
BN (W (NN

6. Detectarea numerelor prime
Un numar prim peste caracterizat prin:
d(p) =2
adica are exact doi divizori:
1,pTeorema 1
Un numar natural n > leste prim dacd si numai dacd coloana ndin tabelul de
divizibilitate contine exact doud valori egale cu 1.
Demonstratie
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Daca neste prim:
divizorii sunt doar
1,n

deci

d(n)=2
Reciproc, daca d(n) = 2atunci singurii divizori sunt 1 si n, deci neste prim.
7. Factorizarea numerelor
Structura coloanei ncontine informatia completa despre factorizare.
Daca

n= pfhp;lz _._p;:k
atunci
dmn)=(a; +D(a + 1) (ap+ 1)
Teorema 2

Tabelul divizibilitatii contine informatia completa despre factorizarea tuturor numerelor
naturale.
Justificare
Fiecare coloana enumera exact divizorii lui n.
Din structura acestor divizori se poate reconstrui factorizarea prima.
8. Structura geometrica a tabelului
Matricea prezinta mai multe tipare:
diagonale de multipli
De exemplu pentru 2:

2,4,6,8,10, ...
pentru 3:

3,69,12, ...

Acestea formeaza benzi diagonale periodice.
9. Observatie asupra structurii fractale
Fiecare coloana reproduce aceeasi structura multiplicativa la scara diferita.
De exemplu:
divizorii lui 12:

1,2,3,4,6,12
contin structura divizorilor lui
o 2
e 3
e 4
e 6

Acest fenomen produce autosimilaritate in tabel.
10. Conexiunea cu structura multiplicativa
Functiile multiplicative apar natural in aceasta reprezentare.
Exemplu:
functia Mobius
u(n)
si functia divisorilor
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d(n)
pot fi interpretate ca operatori pe tabelul de divizibilitate.
11. Legatura conceptuali cu produsul Euler

Seria
(o0}
1
ns
. e
reflectd exact aceeasi structura multiplicativa prezenta in tabel.
De fapt:

produsul Euler apare din independenta factorilor primi.
12. Observatii metodologice
Tabelul fractal ofera o perspectiva diferita asupra teoriei numerelor:
1. analiza directa a divizibilitatii
2. identificarea modelelor structurale
3. posibilitatea construirii unor operatori aritmetici.
13. Concluzii
Am introdus structura fundamentald a Tabelului Fractal Parascan—Margos. Aceasta
reprezintd reteaua completd a divizibilitatii numerelor naturale si contine informatia
integrald despre:
e divizori
e factorizare
e numere prime
e  structura multiplicativa.
in articolele urmatoare vom analiza:
e simetria divizorilor
e structura fractald generatd de puteri
e  operatorii aritmetici
e conexiunile cu functia zeta.



