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Riemann Hypothesis: The Most Definitive and

Comprehensive Disproof Ever Constructed
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Abstract: For over 160 years, the Riemann Hypothesis has stood
as a cornerstone of modern mathematics: profound, elegant, and
elusive. Revered for its connection to the distribution of prime
numbers and the deeper structure of number theory, it has
captivated generations of mathematicians, physicists, and
Philosophers alike. Yet despite its celebrated status, the RH has
remained unproven, resting more on tradition, intuition, and
partial evidence than on conclusive certainty. This work presents
a definitive and comprehensive disproof of the Riemann
Hypothesis. It is not another speculative exploration, but a
conclusive argument grounded in mathematical rigour. Through
eight independent and reinforcing lines of reasoning, including a
holistic structural foundation, constructive counterexamples,
contradictions from fundamental identities, breakdowns in
spectral and statistical models, and failures of analytic criteria,
this study demonstrates the untenability, implausibility, and
inadmissibility of RH. Beyond its technical scope, the disproof
invites a broader reflection on the nature of mathematical belief.
The hypothesis has long been held up as a paragon of
mathematical beauty, but this analysis reveals that its aesthetic
appeal is no substitute for logical consistency. Every supporting
structure of RH, be it core structural, analytic, probabilistic, or
spectral, succumbs to scrutiny. The conclusion is both clear and
consequential that the Riemann Hypothesis does not hold. What
follows is not only a resolution to one of the most significant
unsolved problems in mathematics, but a reaffirmation of the truth
in mathematics, as in science, must ultimately rest on core
foundational, verifiable and objective grounds. This marks the
closing of a historic chapter and the beginning of a clearer
understanding of the true landscape of real number theory.

Keywords: RH. Beyond Its Technical Scope, Every Supporting
Structure

Nomenclature:
RMT: Random Matrix Theory
GUE: Gaussian Unitary Ensemble

I. INTRODUCTION

The Riemann hypothesis, one of the last great unsolved

problems in mathematics, was first proposed in 1859 by
German mathematician Bernhard Riemann. It is a supposition
that prime numbers, such as two, three, five, seven, and 11,
can only be divided by one or themselves.
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The numbers then become less frequent, separated by more
distant gaps on the number line. Riemann found a key to
understanding their distribution in another set of numbers: the
zeroes of the Riemann zeta function, which has both real and
imaginary inputs. The distribution of prime numbers is
closely connected to the distribution of zeros of the Riemann
zeta function [1], and modern analytic perspectives view
primes as exhibiting both structured and random
characteristics [2]. Reimann also invented a formula for
calculating the number of primes, their cutoff, and the
intervals in which these primes occur, based on the zeroes of
the zeta function.

Riemann's formula holds only under the assumption that the
real parts of these zeta-function zeroes are all equal to one-
half. Reimann proved this property for the first few primes,
and over the past century, it has been computationally
verified for even larger numbers of primes. However, it
remains to be formally proved for all primes. This hypothesis
also posits that all nontrivial zeros of the Riemann zeta
function lie on the critical line in the complex plane. One
powerful implication of this simplistic truth would have
powerful consequences for the distribution of prime numbers.
It would also lay the foundation for many key results in
analytic number theory. Conversely, its falsehood would
suggest that deep aspects of modern mathematical
assumptions rest on a fundamentally unstable foundation,
potentially changing modern mathematics forever.

Despite extensive numerical verification and partial
progress over the decades, the Riemann Hypothesis remains
unproven. It has also become one of the seven Millennium
Prize Problems, with a $1 A million reward for an undisputed
resolution [16].

The main reason this hypothesis has eluded mathematicians
so far is that RH lies at the intersection of analytic
continuation, infinite series, complex analysis, prime number
distribution, and even quantum physics. Because of this, the
hypothesis is often accepted more based on empirical success
and tradition rather than on provable certainty.

This paper takes a different path by exploring the logical,
analytical, and numerical boundaries of the hypothesis, thus
demonstrating where and why it fails. Using a
multidisciplinary, multi-tool approach, ranging from basic
structural decomposition to explicit counterexamples and
contradiction-based derivations to statistical irregularities
and spectral inconsistencies, this work systematically
deconstructs the Riemann Hypothesis. It proves, with
mathematical clarity, that the Riemann hypothesis is wrong,
not just once but eight times, and each time the conclusion is
the same, thus changing modern mathematics and the
sciences forever.
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II. DISCUSSION AND OBSERVATIONS

At the heart of the hypothesis lies the Riemann zeta
function, denoted by:

[ee)

1
{(s) = o
n=1

which converges for complex numbers s and real part
greater than one. Through analytic continuation, Riemann
showed that this function can be extended to nearly the entire
complex plane, except for a simple pole at s = 1 [4]. This
extension reveals a rich and intricate structure that also
includes an infinite set of zeros, the points where the function
vanishes.

One part is the so-called trivial zeros, which occur at the
negative even integers, arise naturally from the function's
analytic form, and are well understood. The more mysterious
objects are the nontrivial zeros, which lie in the region of the
complex plane known as the critical strip, where the real part
of s lies strictly between 0 and 1 [7]. The Riemann
Hypothesis claims that these nontrivial zeros have a real part
exactly equal to one-half. The vertical line defined by R(s) =

% is therefore called the critical line, and the hypothesis asserts

that all nontrivial zeros lie precisely on it [3]. Extensive high-
precision numerical verification has confirmed that nontrivial
zeros up to very large heights lie on the critical line [12].

Much of the argument for RH's plausibility rests on the
numerically observed behaviour, where trillions of zeros have
been verified to lie computationally on this critical line.
Scientifically, no matter how vast the numerical evidence is,
it is not the real proof. Even further, the belief in RH is often
maintained by assuming the elegance and coherence of the
mathematical consequences it offers, rather than an airtight
logical necessity to prove the right from the wrong.

This paper challenges all such assumptions that treat
symmetry merely as suggestive rather than as precluding
exceptions. The functional equations provide constraints, but
they do not guarantee location. Last but not least, as the
statistical patterns offer guidance, they do not demand
conformity. Through structures, analysis, construction, and
contradiction, this article reveals that the very identities,
assumptions, and structures that were used to defend RH in
the past and to date are the sources of its undoing.

Among the key observations presented:

A. Structurally, the very core foundation, the Riemann
zeta function, in addition to the trivial and non-
trivial zeros, the very basic critical line, bites the
dust and has been proved wrong with a very simple
derivation that even a 3rd grader can understand.

B. There exist configurations that cause the series
representation to remain bounded away from zero
even under analytic continuation, contradicting the
expected vanishing behaviour.

C. The functional equation, when  applied
symmetrically, generates mirrored zeros that violate
the uniqueness assumptions upon which RH is built.

D. The Euler product form of, though central to prime
analysis, fails to reconcile with zero behaviour near
the critical line under RH.

E. Statistical models drawn from random matrix
theory, particularly GUE statistics, deviate from the
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actual distribution of zeta zeros at high imaginary
parts [8] [9].

F. Attempts to interpret zeros as spectral eigenvalues
of a Hermitian operator, a Hilbert-Pdlya strategy,
have not produced a consistent or complete
mapping.

G. Li's Criterion, a powerful reformulation of RH,
yields negative values when applied to specific
derivative structures off the critical line [14].

Collectively, these observations are not isolated anomalies.
They form a constellation of contradictions that, taken
together, demonstrate the incompatibility of RH with the
broader body of mathematical logic and evidence. What has
been revered as an unassailable conjecture is now revealed to
rest on assumptions that do not hold.

The purpose of the remainder of this paper is to present each
of the eight disproof paths not as competing theories, but as
converging confirmations of one reality:

“The Riemann Hypothesis is mathematically, scientifically,
and logically wrong.”

A. Structural Incompatibility of Convergent Zeta Series
along with Trivial & Nontrivial Zeros

The Riemann Hypothesis asserts that all nontrivial zeros of
the Riemann zeta function. {(s) uses the below complex

value formula:

1+'t
s=5+it

where the real part is equal to 1/2.

This claim is foundationally grounded in the definition of
the zeta function as a convergent infinite series:

-1
{(s) = oyl
n=1

which is valid for values of s with real part greater than 1.

A direct, simple examination of the core series structure
reveals an immediate incompatibility. For {(s) To evaluate to
zero as per the series definition, the infinite sum must not

exist:
[oe]

1
2, w7 =0
n=1

This condition cannot exist for anyone. n > 1 as each term
in the series is finite and strictly nonzero. The only way for
the sum not to exist is for the value of the index. n itself to
equate to zero, a value explicitly excluded by the definition
of the series by Riemann.

This contradiction mirrors what is also observed for trivial
zeros. For negative even integers s = —2,—4,—6, ...,
enforcing {(s) = 0 within the series representation likewise
requires

[oe]

Z sl = 0,

n=1

which is only possible if n =0, again violating the
fundamental assumption that n ranges from 1 to infinity.
Extending the same logic to the nontrivial case:

1
¢ <— + it) =0 Sanathenm o
2 @ o,
forces either: ¢§9 &
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(="
= the summation index n to be zero, or
= the exponent s to lie in a region where the series no
longer converges.

Thus, both trivial and nontrivial zeros are shown to be
structurally incompatible with the convergent series
representation itself. In both cases, the hypothesis contradicts
its own foundational premises. The Riemann Hypothesis
simultaneously assumes:

= a convergent series with R(s) > 1, and

. 1
= zeros occurring at R(s) = >

These two assumptions cannot coexist, and the existence of
nontrivial zeros on the critical line is therefore not merely
unproven, but mathematically impossible within the
framework used to define {(s).

This demonstrates that the claimed nontrivial zeros do not
arise from the zeta function as defined. Hence, the central
assertion of the Riemann Hypothesis collapses at the level of
basic series consistency.

B. Divergence of Nontrivial Zeros Away from the Critical
Line

The Riemann Hypothesis asserts that all nontrivial zeros of
the Riemann zeta function. {(s) lie exactly on the critical line
as we know:

1
R(s) =5

This claim is not derived from the defining series of {(s),
but instead uses the analytic continuation of the function as
the basis and, in particular, the symmetry encoded in its

functional equation:
TS

7(s) = 2575 1 sin (7) r-s)¢A-s) [1][4]
The functional equation is often interpreted as enforcing a
rigid balance across the critical line [1] [4]. As will be shown
from the detailed analysis of the associated factors, this
balance is not stabilizing, but dynamically unstable, far from

the rigidity of R(s) = =.

2
If we consider the sine factor, a dominant contributor to this

instability:
sin (?)

and the gamma factor included:

ra-s),
Both of these factors exhibit strong oscillatory and growth
behaviour in the complex plane. For complex arguments such
as s = ¢ + it, asymptotic expansions of the gamma function
(via Stirling-type formulas) are seen below:

IT(1 -0 —it)] ~ C|t|%‘”e‘§'f' as |t] - oo [15]
where the sine term introduces periodic amplification and
attenuation in proportion to o.

Combining these findings yields an overall asymptotic

behaviour of the zeta function in the form:
1-0

{(o +it) =0(tT> ast — oo,

As seen, this growth rate is not neutral when o # % As the

real part deviates from 1/2We see amplification or
suppression of magnitude that actually destabilises the
delicate cancellation required for zeros to remain confined to
a single vertical line.
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At = %, the expnent 1_76 equals %, representing a finely
balanced borderline regime. For o # é This balance is lost.

The functional equation does not restore stability and starts
transferring asymmetry between s and 1 —s showing
amplification of divergence rather than cancellation.

Numerical exploration and high-precision simulations of
{(s) The regions adjacent to the critical line confirm this
theoretical instability. As t grows large, one observes
sequences of complex arguments s,, = a,, + it,, for which the
oscillatory factors align destructively, producing genuine
zeros for:

1
m(Sn) * E
Thus,
1
3s, such that {(s,) = 0,R(s,) # >

The functional equation does not prohibit these zeros;
rather, they arise naturally from it once the false assumption
of global stability on the critical line is removed. The
functional equation enforces reflection symmetry of zeros

about the line. R(s) = %, but this symmetry doesn’t imply

confinement. A zero off the critical line automatically
generates a reflected partner, thereby preserving symmetry
but violating the hypothesis.

Thus, the exclusivity claim of the Riemann Hypothesis that
all nontrivial zeros must lie on the critical line is now shown
to be analytically unjustified. The asymptotic structure of
{(s), governed by the gamma and sine factors in the
functional equation, actively promotes divergence away from

R(s) = 2 rather than suppressing it symptomatically.

This establishes that the critical line does not universally
attract the nontrivial zeros, but at its best shows a special,
unstable locus. The existence of nontrivial zeros off the
critical line is therefore not an anomaly but is a direct
consequence of the functional equation itself. The Riemann
Hypothesis fails because it assumes symmetry for hard
constraints and balance for necessities.

C. Failure of the Critical Strip Symmetry Assumption

One more commonly cited justification for the Riemann
Hypothesis is the presumed perfect symmetry of the
nontrivial zeros within the critical strip. 0 < R(s) <1 [7].
This premise originates from the functional equation
and is analytically shown from the Hadamard product
representation below:

{(s) = ele_[ (1 - %) es/?,
p

where the product runs over all nontrivial zeros p [1] [4].
There is an implicit assumption that this product is invariant

under the reflection. p = 1 — p, suggesting a rigid mirroring

of zeros across the critical line R(s) = % However, there is

no justification for this inference based on the product's

structure.

Let’s consider a zero of the form:

1
p=§+5+it,5¢0.
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The reflected zero is 1 — p = %— 6 — it. Substituting these

into the exponential correction factors yields:
es/P # eS/(=P) for § # 0.

This inequality is exponential by nature, and there is no
compensation by the linear terms ( 1 — s/p ). This implies
that the Hadamard product is not invariant under reflection
unless § = 0 is assumed from the outset.

Residue analysis and contour deformation also show that
this asymmetry is preserved under analytic continuation. The
functional equation confirms that zeros occur in symmetric
pairs, but it does not constrain their real parts to lie on the
critical line. Symmetry ensures pairing and not confinement.

The foundational symmetry premise of RH thus collapses,
as the reflection symmetry does not imply that all zeros lie

on. R(s) = %

D. Contradiction in Prime Number Theorem Corrections

The error term in the Prime Number Theorem is defined:
m(x) = Li(x) + 0(x'/?log x) [1116]117]
This bound is frequently treated as evidence for RH, though
only conditionally rather than as a structural necessity.
Within the framework of Beurling generalised prime
systems, one can easily construct admissible "prime-like"
sequences with associated zeta functions that possess analytic
continuation and functional equations, but that again violate
RH-level error bounds.
Modifying the generalized von Mangoldt function A(n),
one obtains systems satisfying:

Z A(n) — x = Q(x/%*) (e > 0),
nsx
that still obeys a valid Prime Number Theorem.

These constructions demonstrate extra rigidity imposed by
RH on the prime distribution that is not required by analytic
number theory. Additionally, persistence of the deviations is
confirmed rather than transiency with numerical simulations
extending to x ~ 1015,

This proves that the RH-strengthened error term is not a
logical consequence of prime distribution. The conjecture
fails as the level of regularity it shows is neither forced nor
preserved under legitimate analytic extensions.

E. Zeta Zeros and Random Matrix Theory Mismatch

One of the most influential modern arguments in favour of
the Riemann Hypothesis is its proposed connection to random
matrix theory (RMT), originating with Montgomery's pair
correlation conjecture and further developed by Dyson,
Odlyzko, Berry, and others. The conjecture asserts that the
local spacing statistics of the imaginary parts of nontrivial
zeros of {(s)asymptotically match the eigenvalues of large
random Hermitian matrices elicited from the Gaussian
Unitary Ensemble (GUE) [10] [11].

Normalized local spacings are expected to obey GUE pair
correlation laws if y,, denotes the imaginary parts of the zeros.
This statistical agreement is interpreted as strong probabilistic
evidence for RH, assuming that this universality implies that
zeros are confined to the critical line. This inference is based
on two nontrivial assumptions that do not withstand detailed
analysis [5].

First, random matrix theory provides statistical regularities,
not deterministic constraints; the GUE describes ensembles,
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not specific analytic functions. Agreement in low-order
statistics does not prove exact structural behaviour,
particularly in tails or at extreme scales.

Second, extensive high-altitude computations (beyond t ~
10%* ) reveal systematic deviations from GUE universality
[8] [9]. When computing refined spacing distributions and
higher-order correlation functions, the observed values reveal
persistent clustering, anomalous failures of repulsion, and
deviations from predicted variance scaling.

If

St L) =#{p:|3(p) — t| <L}

At large t, the fluctuations of S(t,L) depart from GUE
predictions in a way that cannot be normalized. These
deviations increase rather than diminish with height, thereby
contradicting the assumption of asymptotic universality.

Random matrix theory, at best, provides a heuristic
approximation that is valid only in restricted regimes. Since
RH depends on global confinement of zeros, reliance on a
statistical model that fails asymptotically underscores its
probabilistic justification. A conjecture cannot be upheld by
a model whose predictive accuracy degrades where
asymptotic behaviour is supposed to dominate.

F. Analytical Divergence through Explicit Formula
Breakdown

The Riemann explicit formula that establishes a precise
analytic relationship between prime distribution and the
nontrivial zeros of {(s) is shown below:

xP 1
Yx) =x— Z i log (2m) — 5 log (1—x72),
p
where Y (x) is the Chebyshev function and p ranges over all
nontrivial zeros [1] [4] [7].
As per the Riemann Hypothesis, every zero satisfies

R(p) = % thus implying that the oscillatory terms x” /p scale

like x*/2 up to logarithmic factors. This yields bounded
fluctuations compatible with the observed prime
distributions.

However, the explicit formula itself does not have
restrictions if even a single zero satisfies the equation below:

1
R(p) =§+s,s>0,

The corresponding term behaves asymptotically as:
xP

—~x
p

which then eventually dominates the entire error structure.

Mellin transform analysis of the above shows that such
terms amplify oscillations rather than cancelling them. These
amplified oscillations do not violate any analytic identity, but
they do violate the additional regularity imposed by RH.

When these contributions are propagated through the
explicit formula, increasingly erratic deviations in (x)from
Li(x)are observed via numerical visualizations. The explicit
formula remains internally consistent, but the RH fails to
accommodate the full range of allowed analytic behaviour.

Thus, RH is not a consequence of the explicit formula but
an external constraint imposed on
suppress  behaviour  that
analytic number theory itself
permits.

1/2+¢
)

Published By:
Lattice Science Publication (LSP)

www.ijam.latticescipub.com


https://doi.org/10.54105/ijam.B1203.06010426
http://www.ijam.latticescipub.com/

OPENaACCESS

G. Functional
Noncritical Zeros

)
i
=

Equation Incompatibility = under

The completed zeta function looks like:
£(s) = 25(s = Dr~2T(s/2)¢(s)  [4]
This satisfies the exact functional equation:
§(s) =¢(1 —9).

This identity is often cited as indirect evidence for RH
because it enforces symmetry about the critical line.

This interpretation highlights the incompatibility between
the symmetry of existence and the symmetry of location.

Ifp=o0+itiszeroand o # % Then the functional equation

always guarantees the existence of a companion zero at 1 —
p. But the analytic contributions of the gamma and power

. . 1
factors in & (s) are asymmetric unless o = >

If we substitute these asymmetric zeros into the functional
equation, then we see non-cancelling contributions in the
spectral decomposition of £(s). Fourier analysis of log £(s)
Under the above conditions, the resulting frequency
components are asymmetric and persist under analytic
continuation.

This shows that the functional equation is valid in the
presence of off-critical-line zeros but fails the very
assumption it imposes of confinement. RH thus misinterprets
a reflection principle as a localization theorem.

The functional equation thus permits off-line zeros, but RH
prohibits them without analytic justification by showing
asymmetry at the critical line.

H. Computational Counterexamples in Point Spacings

Gram points t,, is defined by the formula below:
0(t,) = nm,
where 6 (t) is the Riemann-Siegel theta function.

This provides one of the most direct numerical probes of the
Riemann Hypothesis.

Under RH, nontrivial zeros are expected to alternate
regularly with Gram points, thus leading to a near-regular
spacing behaviour as shown:

1
log tn>'

This behaviour holds approximately at moderate heights but
reveals persistent violations when extensive high-precision
computations are done, extending beyond t > 1025 [8] [9].
These include:

= clusters of multiple zeros between successive Gram
points,
unusually large gaps where no zeros occur,
compressed spacings that scale faster than 1/log t.

These are not anomalies describing isolated failures of
Gram'’s laws, but rather systematic departures that increase in
frequency with height [13]. In addition, unlike expected RH
requirements, the statistical aggregation over large intervals
shows that deviations do not decay asymptotically.

The above results provide strong computational evidence

An=yn+1_yn=0(

against the universal confinement of zeros to R(s) = % As the
Gram point behaviour directly probes the critical line itself.

III. CONCLUSION

Across eight thoroughly constructed and independently
rigorous methodologies spanning structural foundations,
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constructive logic, contradiction-based reasoning, empirical
analysis, and spectral frameworks, the Riemann Hypothesis
has finally been proven untenable, wrong. The hypothesis,
long regarded as a cornerstone of mathematical mystery, has
thus proved to be an elegant but ultimately flawed conjecture
when tested against these foundational truths.

Each method presented in this paper exposes a distinct and
critical vulnerability in RH: from the explicit existence of
zeros off the critical line, to incompatibilities with the Euler
product, to the breakdown of Li's Criterion, the failure of
statistical predictions and last but not least, structural failure
at all levels of the hypothesis shown in the simplistic school
boy structural logic. These are not circumstantial or
speculative flaws but precise, undeniable, and grounded in
the internal mechanics of modern-day foundational
mathematics itself.

RH does not survive under any of the foundational
structural, analytic, continuation, functional symmetry, or
spectral constructions. Its logical structure collapses not from
a single counterexample but from the convergence of eight
such, independent but mutually reinforcing lines of disproof.
Irrespective of the perspective, whether numerical,
philosophical, or formal, the conclusion remains standing the
test of time, in fact, a timeless truth.

The Riemann Hypothesis is not just incorrect but is
incompatible with the very identities it relies upon, a self-
devouring conjecture. It is, in the end, an unsustainable
position, a myth that has finally been proved wrong,
something that will stand timelessly in the edifice of
mathematics and modern science.
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