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Abstract
In this paper we give an algorithm for polignac numbers. That algorithm is also the base of the proof of the de Polignac’s conjecture.
The examples of the application present algorithm for twin, cousin,
and sexy primes are included.
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1. Introduction
Polignac’s conjecture was made by Alphonse de Polignac in 1849 and

Lorem ipsum dolor sit amet, consectetuer it states: there are infinitely many consecutive primes p and p0 , such
adipiscing elit. Ut purus elit, vestibulum ut,
that
placerat ac, adipiscing vitae, felis. Curabitur
dictum gravida mauris. Nam arcu libero,
nonummy eget, consectetuer id, vulputate a,
p0 − p = 2l
(1)
magna. Donec vehicula augue eu neque. Pellentesque habitant morbi tristique senectus et
netus et malesuada fames ac turpis egestas. where l > 0 an integer. In other words: for any positive number, l
Mauris ut leo. Cras viverra metus rhoncus there are infinitely many prime gaps of the size of 2l. These numbers
sem. Nulla et lectus vestibulum urna fringilla
are called polignac numbers.
ultrices. Phasellus eu tellus sit amet tortor
If l = 1 then we have twin primes, for l = 2 we have cousin primes
gravida placerat. Integer sapien est, iaculis in,
pretium quis, viverra ac, nunc. Praesent eget and if l = 3 then we have sexy primes.
sem vel leo ultrices bibendum. Aenean fauInspired by groundbreaking paper of Zhang Yitang in Annals of
cibus. Morbi dolor nulla, malesuada eu, pulvinar at, mollis ac, nulla. Curabitur auctor sem- Mathematics [1], Polignac conjecture and its generalization were the
per nulla. Donec varius orci eget risus. Duis subject of intensive studies. The beginning gap of size 2l < 70000000
nibh mi, congue eu, accumsan eleifend, sagit- has been reduced to 246 one year after Zhang (according to the Polytis quis, diam. Duis eget orci sit amet orci
math project wiki) [2]. More bout history of Polignac numbers we can
dignissim rutrum.
Nam dui ligula, fringilla a, euismod sodales, find in [3].
sollicitudin vel, wisi. Morbi auctor lorem non
Unfortunately, the Polignac’s conjecture has not yet been proven. In
justo. Nam lacus libero, pretium at, lobortis
this
article we present entirely different method for tackling Polignac’s
vitae, ultricies et, tellus. Donec aliquet, tortor sed accumsan bibendum, erat ligula aliquet conjecture then the authors in articles cited above. We give an algomagna, vitae ornare odio metus a mi. Morbi rithm for polignac numbers which is the base of the proof of Polignac’s
ac orci et nisl hendrerit mollis. Suspendisse conjecture.
ut massa. Cras nec ante. Pellentesque a nulla. Cum sociis natoque penatibus et magnis
dis parturient montes, nascetur ridiculus mus.
Aliquam tincidunt urna. Nulla ullamcorper
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vestibulum
turpis. Pellentesque cursus
mauris.
Nulla malesuada porttitor diam. Donec felis
erat, congue non, volutpat at, tincidunt tristique, libero. Vivamus viverra fermentum felis.
Donec nonummy pellentesque ante. Phasellus

J. Czopik

2. Preliminaries
Let N and l be the natural numbers and 2l ≤ N. Let ri , i = 1, ...,
k be the remainders of the number n by√dividing by the consecutive
odd prime numbers pi , i = 1, ..., k, pi < N .
If
ri = pi − 2l

(2)

ri + 2l = 0

(3)

then

(in modular arithmetic modpi ). Thus if we eliminate all primes p ≤ N
with remainders pi − 2l, i = 1, ... , k then p + 2l will be allways the
prime number.
This allows us to give the algorithm for all pairs of the prime numbers (p, p + 2l).

3. Algorithm
√
From the set of all primes in interval ( N , N ] we eliminate primes
congruent to (pi − 2l)(modpi ), i = 1, ... , k. This means we eliminate
all primes
√ p such that p + 2l is a number divided by 3 or 5, ..., or by
pk ≤ N . Thus if p is remaining prime then p + 2l is always a prime.
The set of remaining primes is not empty.
Otherwise,
√ p + 2l for each prime p from the set of all primes in
interval ( N , N ] will be a prime number. But It is not true. Every
remaining prime number will be the first of the pairs of prime numbers
(p, p + 2l).

4. Proof of the Polignac’s Conjecture
We will show: there are infinity many pairs of the primes (p, p + 2l),
l = 1, 2, ... . We note that described algorithm
gives the set of prime
√
pairs (p, p+2l), l = 1, 2, ... in interval ( N , N ]. If we apply algorithm
in the interval (N + 1, (N + 1)2 ] then each of prime pairs (p, p√+ 2l) in
this interval will be different of those pairs in the interval ( N , N ].
Repeating procedure ad infinium we get thesis.

5. Examples
The following examples explain how described algorithm
works.
√
Example 1. Let N = 128, l = 1, (twin primes) N = 11.3137...
p1 − 2 = 3 − 2 = 1, p2 − 2 = 5 − 2 = 3, p3 − 2 = 7 − 2 = 5,
p4 = 11 − 2 = 9.
Note: the number 128 used in examples is casual.
We will consider the set of primes in interval [13, 128] 13, 17, 19,
23, 29, 31, 37, 41, 43, 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97, 101,
103, 107, 109, 113, 127.
We have
primes≡ (1)(mod3)
13, 19, 31, 37, 43, 61, 67, 73, 79, 97, 103, 109, 127,
primes≡ (3)(mod5)
13, 23, 43, 53, 73, 83, 103, 113,
primes≡ (5)(mod7)
19, 47, 61, 83, 89, 103,
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primes≡ (9)(mod11)
31, 53, 97.
Removing these primes from the set of all primes in interval [13,
128] we get 17, 29, 41, 59, 71, 101, 107, and the set of twin primes
(17, 19), (29, 31), (41, 43), (59, 61), (71, 73), (101, 103), (107, 109)
Example 2. We put l = 2 (cousin primes).
We have to remove all primes which are congruent to (pi −4)(modpi ),
i = 1, 2, 3, 4. Because p1 − 4 = 3 − 4 = 2, p2 − 4 = 5 − 4 = 1,
p3 −4 = 7−4 = 3, p4 −4 = 11−4 = 7, in modular arithmetic (modulo
3, 5, 7, 11 suitable), we have to remove all primes x ≡ (2)(mod3),
x ≡ (1)(mod5), x ≡ (3)(mod7), x ≡ (7)(mod11).
primes≡ (2)(mod3)
17, 23, 29, 41, 47, 53, 59, 71, 83, 89, 101, 107, 113,
primes≡ (1)(mod5)
31, 41, 61, 71, 101,
primes≡ (3)(mod7)
17, 31, 59, 73, 101,
primes≡ (7)(mod11)
29, 73
After removing these primes we get 13, 19, 37, 43, 67, 79, 97, 103,
109, and the set of cousin primes (13, !7), (19, 23), (37, 41), (43, 47),
(67, 71), (79, 83), (97, 101), (103, 107), (109, 113)
Example 3. Let l = 3 (sexy primes).
Proceeding similarly as in examples above we have to remove from
the set of primes in interval [13, 113] primes congruent to (pi −
6)(modpi ), i = 1, 2, 3, 4. Because 3 − 6 = 0, 5 − 6 = 4, 7 − 6 = 1,
11 − 6 = 5, in modular arithmetic (modulo 3, 5, 7, 11, suitable),
we have to remove all primes x ≡ (0)(mod3), x ≡ (4)(mod5),
x ≡ (1)(mod7), x ≡ (5)(mod11),
primes≡ (0)(mod3)
none
primes≡ (4)(mod5)
19, 29, 59, 79, 89, 109,
primes≡ (1)(mod7)
29, 43, 71, 113,
primes≡ (5)(mod11)
71
After removing these primes we get 13, 17, 23, 31, 37, 41, 47, 53,
61, 67, 73, 83, 97, 101, 103, 107, and the set of sexy primes (13, 19),
(17, 23), (23, 29), (31, 37), (37, 43), (41, 47), (47, 53) (53, 59), (61,
67), (67, 73), (73, 79), (83, 89), (97, 103), (101, 107), (103, 109), (107,
113).

6. Conclusion
The aim of this article is to present an algorithm for polignac numbers
and to prove that there is an infinity of these numbers.
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