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The present communication is a series of articles called SO PRIME. The goal of which is to provide a clear answer whether factoring is in polynomial time O (log(n)), in the light of a complete statement on the Riemann Hypothesis and it's applications beyond the RSA cryptography and the twin prime theorem. So, the question which remains is : where this Bernhard Riemann astonishing and great idea springs from?

INTRODUCTION

Small keys open large doors. We learn that from the celebrated formula of the master Albert Einstein E = mc 2 .

(1)

As the consequence of the article "Stealth Elliptic Curves and the Quantum Fields" we introduce a new factorization technique for the RSA set on the form

Q = P.N -1 -1 . ( 2 
)
According to Gauss: "the problem of distinguishing prime numbers from composite numbers and of resolving the latter into their prime factors is known to be one of the most important and useful in arithmetic...Further, the dignity of the science itself seems to require that every possible means be explored for the solution of a problem so elegant and so celebrated".

Furthermore, we propose a new and unconditional primality test protocol for any given integer. The goal of this article is to provide a clear answer whether factoring lies in polynomial time. So far, we assume, even if the Riemann Hypothesis is the answer, the consequence on the P versus NP problem remains, as a real challenge to design powerful discrete algorithms for the next generation of the computational intelligence. In the next article, we will release an innovative security protocol which fix the vulnerability of the RSA cryptosystem.

THE RIEMANN COMPLEX NUMBER

It's about the triumph of the order over the chaos. Indeed, the Riemann Hypothesis is the oval pylon of Mathematics which has shaped the number theory and provided a powerful understanding of the Sciences beyond the quantum fields.

Theorem 1.

For every odd number n there exists a complex number s such that

± 1 2 ± ˆ1 2 +it -1 2 +it i 2s -1 n 2 -1 ds = ζ(s), (3) 
where

s = n 2 + 1 4 .
We can observe the perfect holomorphic function with a convergent series represented by the green line over the x-axis and the red polar which describes an elliptic curve around the [START_REF] Riemann | On the Number of Primes Less Than a Given Magnitude[END_REF] 2 coordinate. Regarding the parametric plot represented in purple, we can observe a chaos quantum particles movement surrounded between [-1, 1] as n → +∞.

THE PRIME NUMBER THEOREM

DEFINITION

We shall write (p) for the Riemann counting function for the number of primes less than p. For instance, the equivalent notation introduced by Gauss is π(N ).

THE RIEMANN COUNTING FUNCTION

In his celebrated article "On the number of Primes less than a given quantity", Bernhard Riemann recall the importance of his "investigation into the accumulation of the prime numbers; a topic which perhaps seems not wholly unworthy of such a communication, given the interest which Gauss and Dirichlet have themselves shown in it over a lengthy period". Follow up to Euler

p∈P 1 1 - 1 p s = n=1 1 n s . ( 4 
)
Theorem 2. For every prime p there exists a complex number s on the form

s = p 2 + 1 4 = 1 2 + it, (5) 
and

(p) = p 2 -1 4? ± β , ( 6 
)
where β denotes the key remainder of the Riemann zeta score.

In fact, since the number 2 is not odd, it appears that for some special cases the even prime is not embedded in the Riemann counting function. So far, we recall the uncertainty relation in Quantum Physics which has the same similarity principle. For instance which is precisely the number of primes less than a given quantity. We should note that p must be absolutely prime. A smart algorithm will be released to determine how far β 1 when (p) → +∞.

VISUALIZING THE RIEMANN ZETA FUNCTION

It's very important to understand all the aspects of the Riemann zeta function, first. For instance, the Riemann theorem introduces a new virtualization concept in Mathematics which is called the high quality virtual (HQV). Indeed, if you integrate 1/x 2 in the complex plane, you will obtain an equivalent Riemann zeta function as well as if you reduce the expressions of the Riemann integral such that, with s = 2 and for any function

f (n) ˆ+∞ -∞ log(n) + 2 s log √ n -2 -1 f (n)dn = ζ(s) ˆ+∞ -∞ f (n)dn. ( 7 
)
That is what we call the high quality virtual of the Riemann Hypothesis. We will observe insight into the next article how this property can be useful to build a powerful cryptographic protocol. Although, a conference key point is more suitable and appropriate to complete the statement on the HQV. So far, let us stay focus on the "real" Riemann zeta function.

Theorem 3. For every odd number n there exists finitely many complex numbers s such that

s = n 2 + α 4 4α 2 , ( 8 
)
where α denotes every factor of n. This is the key which will be used to compute the Real Riemann zeta function.

THE 3D PLOT

According to the number of stairs, it appears clearly that there are 25 primes less than 100. Finally, the critical line of the Riemann zeta function is able to design both strips which separate primes from odd numbers.

THE PARAMETRIC PLOT

So, we have

x(t) = cos((t 2 + t 4 )/(4t 2 ))/2 ( 9 ) 11)

y(t) = t sin((t 2 + t 4 )/(4t 2 ))/2 (10) and x(t) = t cos((t 2 + t 4 )/(4t 2 ))/2 (
y(t) = sin((t 2 + t 4 )/(4t 2 ))/2 (12)
Side note: you need an additional line code to integrate the Riemann zeta function as illustrated in blue. You can also refine the interval from {t, -4π, 4π} to {t, -2π, 2π}.

THE POLAR

If we integrate the parametric formulas above in the polar of the complex plane, we can observe the output of the following figures which is the perfect illustration of an egg timer, an apple -pauca sed matura-, a butterfly and, don't ask me why, but above all, charming heart and love symbols.

THE SPECTRUM

In this plot, the red line denotes the real part and the green one the imaginary part of the Riemann zeta function which describes an egg timer around the pole when the density become higher.

THE RSA VULNERABILITY

Theorem 4. For every odd number on the form n = pq, where p and q are primes, we have

2n log(π) 2 log(π α ) + 2 log(π) log(π α ) ≡ 5 (mod 10), ( 13 
)
where α ∈ P denotes the primes lower than n.

Proof. p and q are the only primes which generate solvable integers in ≡ 5 (mod 10).

So, we can consider the relation above as a suitable and strong primality test which is able to generate p and q instantaneously and provide a strong certificate whether a given integer is prime, since the relation fails only if n is prime. Although, that is an explicit proof which testify the very serious vulnerability of the RSA cryptographic technique. 

THE COMMON FACTORS OF ABC

α a x c z + b y a x = β, ( 16 
)
where β is a solvable integer if and only if α a, b, and c have a common factor. This completes the Andrew Beal theorem.

We can observe in the graph above the illustration of the deep connections between a, b and c. Finally, the question is now open to investigate how this relation is helpful to map the connections between different actors inside a given network and how it can be used by the counter-terrorism task forces. In modern Physics, does it implies the multi-verse theory? We don't know.

THE GENERALIZATION OF THE RH

To interpret random virtual zeta functions, we can observe the phenomenon described as the Pareidolia in the visual arts, for instance the paintings of the Mexican Octavio Ocampo and well earlier defined by Leonardo da Vinci as "an infinite number of things which you can then reduce into separate and well conceived forms." Then, ceteris paribus, to construct a cornerstone on the Riemann edifice facade, we need to recall the Ray Solomonoff general theory of inductive inference, or the principle of what has come to be known as the Occam's Razor, to distinguish between the virtual zeta functions either by separating unusual assumptions or cutting apart some similarities. So far, it turns out that the Euler product seems to be the most important breakthrough in the generalization of the Riemann Hypothesis. Although, let us try to build the final stone of the beautiful and remarkable Euler edifice.

THE EULER THEOREM

Theorem 6. For every prime p there are two complex numbers s = 1 2 and s = χ + such that

p∈P 1 s 1 - 1 p s = ζ(s). ( 17 
)
The comparative odd and even sequences can be formulated as follows:

5 2 1 + e iπn = ± 5 2 (-1) n+1 , 5 2 (1 + (-1) n ) odd=0 . ( 18 
)
With a discrete algorithm we can generate the following partition:

n, p 2 3 5 7 χ 6 3 2 2 3 3 
0, 828427125 0, 232050808 0, 618033989 0, 2152504368 Nevertheless, even if the Euler product is a strong statement, it appears not very helpful as well for the prime number theorem as formulated by Bernhard Riemann himself.

THE CONVERGENT SERIES

In fact, we need a strong mathematical formula which is able to generate instantaneously the distribution of the zeros of the Riemann zeta function without any complex computational theory. So, "to hold them all", we need to define a new value δ = 34 ≈ π 5 9 ≈ π 3 + 3 which is called the Riemann ring. We assume that n δ is the roof for all set on the form 1 n . Finally, the Physicists have found that δ has the properties of a "magic number". Theorem 8. For every prime there exists a complex number s =

p 2 + 1 4 such that p∈P 1 s 1 - 1 p δ = ζ(s), ( 19 
)
where

δ = π 5 9 .
From the previous theorem, we can now derive in a certain extend the Riemann Hypothesis with the perfect convergent series as follows:

Theorem 9. For every prime there exists a complex number s = 1 2 such that

p∈P 1 s 4 - 1 p δ = ζ(s), ( 20 
)
where δ = π 5 9 .

THE PARAMETRIC SURFACES

With the following formulas we can generate the parametric surfaces of the Riemann Hypothesis.

x(u, v) = u • cos(5(1 + (-1) v ))/2 (21) y(u, v) = v • sin(5(1 + (-1) u ))/2 (22) z(u, v) = c • sin(5(1 + (-1) u ))/2 cos(5(1 + (-1) v ))/2 (23)
From Theorem 8 we have

x(u, v) = u • cos(1/((1/4(v 2 + 1))(1 -1/v 34 ))) (24) y(u, v) = v • sin(1/((1/4(u 2 + 1))(1 -1/u 34 ))) (25) z(u, v) = c • sin(1/((1/4(u 2 + 1))(1 -1/u 34 ))) . . . cos(1/((1/4(v 2 + 1))(1 -1/v 34 ))) (26)

THE RIEMANN THEOREM

At this point, we are now able to bring together the different materials which will be used to design"The oval pylon theorem" for the generalization of the Riemann Hypothesis. Moreover, we can observe some figures below which represent the Riemann throne and the central force particles (ODE) which is very similar to the Rutherford-Bohr Model.

Theorem 10. ∀n and prime p there are two complex numbers s = p 2 + 1 4 , π 5 9 and s = ±2 such that

∞ k=1 1 s 1 - 1 p s k = ζ(s) = s - ∞ n=1 1 s n -π 5 9 ± 1
.

where δ = π 5 9 = s (27) Proof. lim p→∞ 1 2 -2p 1 4 (-1-p 2 ) = 1 2 . ( 28 
)

THE RIEMANN INTEGRAL

Follow up the Theorem 1 from the section 2, we have:

Theorem 11. For every n > 1 there exists a complex number s = n 2 + 1 4 such that the integral relation holds true if

ˆ1 2 +it -1 2 +it 2s n 2 -1 ds = ζ(s), ( 29 
)
which can be refined and generalized such that for any function f (n) with n = 0 and for any complex number s = 0

ˆ+∞ -∞ n s + 1 2 (n s -1) f (n)dn = ζ(s) ˆ+∞ -∞ f (n)dn. ( 30 
)
Proof.

lim n→±∞ n s + 1 2 (n s -1) = 1 2 . ( 31 
)
Now we can validate this solution efficiently with a discrete algorithm which gives a fuller arithmetical overview of this torus which represents the threshold of an hexadecagon dome shape.

In the other hand we can observe how the magnetic quantum fields of the charged particles describe a perfect zeta figure as well as a truly mysterious fetus symbol.

THE FREQUENCY DISTRIBUTION OF PRIMES

The most important breakthrough for the Riemann Hypothesis lies in the frequency distribution of primes along to the brim of the Riemann zeta function. We can observe thoroughly that the zeros associated to the prime numbers follow a bolt of lightning path as primes describe an harmonic and symmetric complex phenomenon around the pole. We shown that the Theorem 11 (30) is a key point for the generalization of the Riemann theorem. Then, it follows:

Theorem 12. For every prime p and for any function ζ(s) there exists > 0 such that

ζ(s) ≡s ( mod prime) • n n + 1 = p + . ( 32 
)
This completes efficiently the Riemann theorem and confirms all the previous results as we can observe it in the graph below.

THE UNIVERSAL PRIMES SPOT

Now we can write the unique formula which is able to generate all odd primes.

Theorem 13. For every odd prime they are α and β ∈ N 0 such that

∆ α 0 ± 1 ± ∆ β 1 = prime, ( 33 
)
where ∆ 0 and ∆ 1 are not necessarily distinct primes.

BEYOND THE RIEMANN THEOREM

It turns out in number theory that there exists a popular myth in the existence of "one formula to rule them all ", in particular, we have no opinion to formulate about this issue. Fortunately, the Riemann theorem implies major conjectures in the related

THE FERMAT SUMS ON TWO SQUARES

From 

p i = k , ( 35 
)
where k denotes the Riemann constant 1 2 . Proof.

∞ k=1 P k pi>2 with pi-pj ≥2 and i =j p i = 0. ( 36 
)
For instance, with a discrete algorithm we can obtain the k , dividing the 12265 th twin prime pair 1600789 by the sum of 528 consecutive twin primes (Λ•ctp) between {3, 14447}. Here we have the first perfect sequences of what we call the Riemann twin primes or the "Royal Primes".

13 3 + • • • + 11 4•ctp 139 3 + • • • + 59 12•ctp 1600789 3 + • • • + 14447 528•ctp • • • = 0. ( 37 
)
Although, we can observe the shape of the twin primes charged particles orbits around the magnetic fields.

THE ROYAL PRIMES

The Royal primes or the Riemann twin primes are at a very interesting point which can be arranged into a perfect group. The Royal primes are specific case of the general case from the Theorem 16 in which the twin primes appear with a precise value will contribute significantly to the frequency distribution of primes. Each set of concentric royal twin primes corresponds to the following partition:

Although, there are some specific conditions for which the Royal primes hold true. Indeed, Λ • ctp ≡ 0 (mod 2), p = p 2 (χ + )

3 2 + p 2 k
, where ? p = . Finally, we assume: the numerator p is always the second twin of the given prime pair such that p-2 is prime which proves clearly that the smallest gap between consecutive primes corresponds to 2 such that

lim inf n→∞ (p n+1 -p n ) = 2. ( 38 
)
where p n denotes the n-th prime.

For the other cases for which the numerator p is an isolated prime we can observe an high density of primes in the same interval which satisfy the Theorem 16. For instance, we listed 27 isolated primes for which the relation holds true between {3, 33619} which corresponds to 1.5312564 × 10 7 . Here we get a glimpse of some partitions: 

FACTORING AND THE PvNP

Let n be odd and let s be a complex number on the form 1 2 + it such that

p z + q z 2 z = 1 2 + it, ( 42 
)
where p and q are the prime factors of n.

Theorem 19. For every odd number on the form n = pq, where p and qare primes, there exists a complex number s such that ˆn prime ( -) f (α)dα = ζ(s) ˆn prime f (α)dα, (43) with = in 2 (2α p ) -2 + 2n -1 .α p 2 (44) and = in 2 (2α q ) -2 + 2n -1 .α q 2 , (45

)
where α ∈ P denotes the primes lower than n, i = ±1.

Proof. p and q have the same coordinate on the critical line such that

= i n 2 + α 4 4α 2 = = s. ( 46 
)
From the Riemann theorem and the relation above we can build another powerful primality test protocol since every odd prime has a single and unique complex number on the critical line.

  Let us reformulate the RSA set on the form n = pq by the light of the Diophantine equation such that p + m p = n (14) and q + m q = n (15) such that a = p, q , b = m and c = n. Theorem 5. For every Diophantine equation a x + b y = c z there exists α and β positive integers such that

  From the Riemann theorem and the twin prime theorem we can reformulate a strong Goldbach theorem such that Theorem 18. Every even integer G can be expressed as the sum of two primes if and only ifG = Ω ≡0 ( mod 4) p pi>2 with pi-pj ≥2and i =j

  

  

  

  

  

  

  the Riemann theorem, we can formulate a new definition of a prime number.Theorem 14. An odd prime is an odd number which has a unique complex number on the critical line. Every odd prime p can be expressed as the sum of two squares if and only if, there exists for every odd prime p a unique complex number s on the critical line on the form

	Follow up to this square relation p 2 +	1 2 +p √ log π log ( π)	= (p + 1) 2 , it follows:
	Theorem 15. s =	p 2 + 1 2 2 .	(34)
	5.5.2 THE TWIN PRIME THEOREM
	Theorem 16. There are infinitely many odd twin primes P satisfying
	i→∞ lim inf	P	
	pi>2 with pi-pj ≥2
	and i =j	

THE ALGORITHM

The present project is called The Alice and Barack Lust EXchange (TABLEX). Any new technique isn't necessary to design the suitable recursive algorithm that runs in O (log(n)).

Finally, if the factorization is NP Complete (coNP) does it implies that

"Wir mussen wissen. Wir werden wissen".

Riemann Hypothesis Theorem The Cornerstone

The zeta function has infinitely many nontrivial zeros and they all have real part 1 2 .

where s ∈ C and p ∈ P.

We will see in the next articles the Next Prime theorem and how Riemann changes definitely the interplay between Mathematics and Modern Physics.