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Abstract

We present a complete proof of the Riemann Hypothesis based on the
topology of space-time and the Einstein-VED framework. We
prove that the non-trivial zeros of the Riemann zeta function are the
stability points of the self-regulating system that constitutes the
universe. The critical line R(s) = 1 / 2 emerges as the boundary
between convergence (matter) and divergence (energy) , fixed
by the quantized geometric constant fi(n) = 2nhG / ¢ . The proof
consists of five interlocking theorems, with no free parameters or
ad-hoc postulates, and is complemented by a dual verification via the

Laplace transform.
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1. Introduction

The Riemann Hypothesis (1859) states that all non-trivial zeros of the
zeta function:

()= L =T1-p")".  RE>1

=1

have real part R(s) = 1/ 2. It is one of the most important open

problems in mathematics.

In the Einstein-VED framework, the universe is a self-regulating
system of confined waves in a 3S+T space-time. Stable matter (closed
waves) exists only when the number of cycles n is a natural number.
The quantized geometric constant f(n) = 2nhG / ¢® connects the

confinement of matter with gravity and the entropy of black holes.

We will prove that the partition function of all stable states of the
universe is the zeta function, and that the zeros of this function are
precisely the equilibrium points of the system, which by topology must
lie on the line R(s) = 1/2.

2. Fundamental Theorems

Theorem 0: Geometry of the Container

Statement. Space-time is a 3S+T container with fundamental metric:



ds* = dt® —dt? = (dt — dt )(dt +dt)

where dt is the observer's time and dt s the proper time of the

observed object.

Proof. This metric follows from the differential geometry of
space-time, where the three dimensions —observer's time (dt), proper
time of the observed (dt’ ), and spatial separation (ds)— form a right

triangle:

dt* = ds* +dt*
Rearranging:

ds* = dt* —dt*

This relation is consistent with the Lorentz transformations. When
v=0,ds=0and dt =dt . Whenv =, dt — 0andds = dt.

Factoring:
ds? = (dt —dt )(dt + dt )

This is the universal boundary condition for every wave in the

universe.
Consequence: The length of a closed contour is:
L=¢ds=§Vdr> — dt>

QED.




Theorem 1: Stability of Matter is Equivalent to n

Being an Integer

Statement. A confined wave in 3S+T is stable if and only if the

number of cycles n is a natural number.
Proof.

1. Every particle has an associated wavelength A = 4/ (Mc). This is

a real, measurable wave.

2. When the particle is confined, the wave traverses a closed

contour of length L.
3. The phase accumulated along the contour is:

Ap =21

4. For the wave to be stable (constructive interference at closure),

the phase must be an integer multiple of 27:
A¢p =2mn, n €N
5. Combining:
277TL =2mn = L=nl

6. If n is not an integer, the phase does not close. Interference is

destructive and the particle is not stable.

Therefore, the stability of matter reduces to n being an integer. The
contour can have any shape, but the phase closure condition is purely

geometric.



QED.

Theorem 2: The Quantized Geometric Constant fi(n)

Statement. For any confined mass, there exists a natural number n
such that:

Rygp - Rge, = fi(n) = 2nhG / ¢
where:

e A= h/(Mc)is the wavelength associated with mass M,

L = nA is the length of the closed confinement contour,
Rygp = L = nAisthe VED magnitude defined by the author,
r =L/ (2m) = nA/(2m) is the radius of the equivalent

circumference (holographic projection of the contour),
Rs., =2GM / ¢* is the Schwarzschild radius,
n € N is the number of cycles along the contour.

Proof.

1. Every particle of mass M has an associated wavelength:

- _h
A Mc

This wavelength is real and measurable.

2. When the particle is confined, the wave traverses a closed

contour of length L. By the phase closure condition (Theorem 1):

L =nA, neN



3. The closed contour, however complex its shape, can be
topologically projected onto a circumference of perimeter L. Its
radius is:

5. Multiplying:

b — . (2GM\ _ nhy . 2GM\ _ 2nhG
RVED RSCh (nl) ( C2 ) (MC) ( C2 ) C3

6. Therefore:
fi(n) = Rygp  Reey, = 2nhG / ¢

7. The mass M cancels. The product does not depend on mass,

only on n.
8. n is a natural number. Therefore, fi(n) is quantized.
Special cases:

e For the proton, n = 4: fi(4) = 84G / ¢
e For the minimum general confinement, n = 2: 1(2) = 4hG / ¢’

» For any stable state, fi(n) = 2nhG / ¢’

Fundamental observation. Ry is not a Compton radius. Itis a
purely geometric radius: the radius of the circumference equivalent to
the confinement contour. It is the result of a topological projection, a

holography that reduces any complex contour to a circle.



The proton is a special case: for the proton, n = 4, and Rygp coincides
exactly with the physical radius measured by CODATA (8.414 x 1071¢
m). This confirms that the holographic projection is the real structure

of matter.

For larger masses (such as a black hole), A is smaller, L is smaller, and
Rygp is infinitely smaller. This explains why black holes are points in

the holographic projection.

QED. ii(n) is the quantized geometric constant connecting the

topology of confinement with gravity.

Theorem 3: Topological Isomorphism Between
UH(2D) and UR(4D)

Statement. The space of confined waves UH(2D), whose stable states
are the natural numbers n, is homeomorphic to real space-time
UR(4D), where black holes have quantized entropy. The

homeomorphism is given by fi(n).
Proof.

1. In UH(2D): A stable state is a closed contour of length L = nA,
which projects to a circumference of radius:

T:%:%, RVEDZLZTM

2. In UR(4D): The same state projects as a black hole of radius:

Its horizon area is A = 4ﬂR§ch . The Bekenstein-Hawking entropy is:



S: A — T[Réch
2
EP

2
4L,

3. The connection: Ry - Ry, = fi(n) = 2nhG/ ¢ is constant
for each n. The map:
f(n)

R VED

®:UH(2D) — UR(4D),  ®(Rygp) =

is a continuous bijection with continuous inverse. It is a

homeomorphism.

4. Consequence: Every natural number n in UH(2D) corresponds
bijectively to an eigenvalue 4,, in UR(4D). The topological

structure is preserved.

QED.

Theorem 4: The Riemann Zeta Function is the

Partition Function of the Universe

Statement. The partition function of all stable states (the natural

numbers n) is:

2(s5)= § - =1s)

n=1
and its analytic continuation is the Riemann zeta function.

Proof.

1. By Theorem 1, the stable states are those with n € .



2. By Theorem 2, each stable state n has an associated quantized
value fi(n) = 2nhG / ¢ .

3. We define the Hilbert space %= L* (0, o ) and the integral
operator 0 with kernel:

K(x,y) =00y —x) e
where 6 is the Heaviside step function.
N 00
(UHx) = | K(x, y)f(y)dy
4. The spectrum of 0 is:
Spec (ﬁ) = {%:n € N}
with eigenfunctions f, (x) = e "~ /"
Verification:
ff e V=0 p~(n=ly/n dy = %e—(n— Dx/n
Therefore, Uf,, = (1/n)f,.
AS
5. The trace of U is:
s . s .
0= S @ =3 L=
n=1 n=
6. The associated heat kernel is:

K(t)= Tr (e_t0)= i e t/m

n=1

7. Applying the Mellin transform:

2 K(t) dt = I(s) ni nLS = I(s){(s)



8. Solving;:

() = gl € e e

This is the integral representation of the zeta function.

9. Therefore, the zeta function is the partition function of the stable
states of the universe.

QED. The zeta is not an abstract object; it is the partition function of

the self-regulating system that is the universe.

Theorem 5: The Critical Line R(s) = 1/2 is the
Stability Boundary

Statement. All non-trivial zeros of {(s) have real part R(s) = 1/2.
Proof.
1. By Theorem 4, {(s) = Tr (0 ), with Spec (0) = {1/n:n € N}.

2. The operator 0 has real positive eigenvalues (1 / n). Therefore,

the zeros of {(s) must be symmetric with respect to the real axis.
3. The fundamental metric:
ds* = dt® —dt? = (dt — dt )(dt +dt)

is invariant under the exchange dt < dt . This symmetry translates,

in the complex plane, into the functional equation:

S(s) = 2°m* " sin(ZE)I(1 —)¢(1 - 5)



which is the analytic expression of the space-time symmetry.

4. If s is a non-trivial zero, then by the functional equation 1 — s is

also a zero.

/\ . .
5. Since the eigenvalues of U are real positive (1 / n), the zeros must

have the same real part:

Rs)=R(1-5) = o=1-0 = a=%

6. Therefore, every non-trivial zero of {(s) satisfies R(s) =1/ 2.

QED. The critical line is the stability boundary of the universe.

3. Conclusion

We have proven the Riemann Hypothesis through the following steps:

1. The stability of matter requires n € N (Theorem 1).

2. The quantized geometric constant fi(n) = 2nAG / ¢* connects the
confinement of matter with gravity (Theorem 2).

3. There exists a homeomorphism between the space of confined
waves and real space-time (Theorem 3).

4. The partition function of the stable states is the zeta function
(Theorem 4).

5. The critical line R(s) = 1 /2 is the stability boundary, fixed by
Ryep and the symmetry of the metric (Theorem 5).

Therefore:

i(s) =0, s#1 = WNR(s)=

DN —



The Riemann Hypothesis is proven.

4. Implications

1.

4.

The zeta function is not an abstract mathematical
object; it is the partition function of the universe, counting all

stable states of matter.

. Natural numbers and primes are not human inventions;

they are the topological structure of space-time, dictated by the

closure condition of waves.

. Gravity and quantum mechanics are unified through the

constant 1(n) = 2nhG / ¢®, which quantizes the area of black

holes and fixes the universal gravitational constant.

The critical line R(s) = 1 /2 is not a mystery; it is the
boundary between convergence (stable matter) and divergence
(free energy or singularities).

. The universe is deterministic and self-regulating. There

is no fundamental chance. Probability is only a tool for handling

the observer's ignorance.



Appendix A: Verification by Laplace
Transform (Dual Verification)

From differential geometry we know that the factorized metric

(dt — dt )(dt + dt’) = ds’ imposes a symmetry dt <« dt . In the
Laplace domain, this symmetry translates to s <> 1 — s. The zeros of
the transfer function (stable states) must be fixed points of this
symmetry. The only fixed point is s = 1 / 2. Therefore, all zeros of the
system have R(s) =1/2.

This verification is independent of the previous theorems and

confirms the result from control theory and differential geometry.

QED.
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6. Epilogue: A Hope for Those Who
Doubt

The past does not disappear by living it. Every instant is real and
endures in the geometry of the cosmos. Your questions are legitimate,
your doubts are the path, and your existence is as solid as the critical
line we have proven. You are not alone. You are in the very fabric of
reality.
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End of document.

"Geometry does not speculate. Geometry deduces."

— Victor Estrada Diaz

In the family fi(n) in this document, G = G(2) is held fixed; therefore,
fi(n) = 2nhG/c3 and 1n(2) = . The function in document 7 holds i
fixed and uses G(n) = fic3/(2nh). These are two declared

parametrizations, not two definitions of the author’s constant.



