Toward a Constructive Proof of the Riemann Hypothesisvia Quasi Prime Methodology

Paper 1: Formalizing the Quasi Prime Methodology as a Deterministic Sieve

Abstract

This paper initiates a formal series exploring a constructive proof of the Riemann Hypothesis via the Quasi
Prime Methodology (QPM), a novel sieve-based system that classifies numbers as either quasi primes or
primes through modular residue exclusion.

We define Quas Primes as composites that are divisible only by primes excluding 2 and 3 and other quasi
primes.

We then demonstrate how QPM can deterministically reveal al primes as constructive residue, and explore its
structural parallelsto classical sieves such asthe Sieve of Eratosthenes.

Through this lens, we propose a framework wherein the quasi prime lattice creates a negative-space filter from

which primes emerge in amodularly symmetric, resonance-consistent pattern.

1. Introduction

The Riemann Hypothesis (RH) conjectures that al non-trivial zeros of the Riemann zeta function lie on the
critical line Re(s) = 1/2.

This statement has immense implications in number theory, particularly concerning the distribution of prime
numbers.

Traditional approaches to RH rely heavily on complex analysis and the behavior of the zeta function.

The Quasi Prime Methodology (QPM), developed by Robert Edward Grant, offers a complementary
lens--constructing a sieve from modular constraints that isolates al primes
as the constructive output of systematic composite exclusion. In this paper, we formalize the QPM structure,

define its mathematical logic, and explore its equivalence and advantage over classical sieves.



2. Definitions

Definition 2.1 (Quasi Prime): A Quas Prime is a composite number that is divisible only by prime numbers

excluding 2 and 3 and/or other Quasi Primes.

Definition 2.2 (Quasi Prime Methodology - QPM): A sieve constructed by progressively excluding numbers
from the natural number line based on their divisibility by known primes (excluding 2 and 3) and Quas

Primes.

The method operates under the assumption that 2 and 3 form a special binary/ternary base set, whose

divisibility properties disrupt harmonic modular symmetry observable in primes greater than 3.

3. The QPM Sieve Process

The QPM sieve begins at 5 and excludes every number divisible by a known Quasi Prime or a prime greater

than 3.

Thisrecursive exclusion forms alattice of modular periodicities.

The remaining residues (not divisible by these) are revealed to be prime numbers.

Asthe sieve expands, primes emerge not as random anomalies but as consistent residue patterns.

Example: Begin with 5, 7, 11. Any composite divisible by them is eliminated. What remains includes 13, 17,

19 -- primes.

4. Equivalenceto Classical Sieves and Beyond

While QPM may appear similar to the Sieve of Eratosthenes, it has key distinctions:

- It does not rely on multiplication or full enumeration, but on modular exclusion.



- It excludes divisors dynamically based on their quasi-primality.

- It reveals a fractal-like modular structure that can be modeled geometrically.

We propose that the QPM is more efficient for predicting prime locations at large scales.

5. Implications

The formalization of QPM as a sieve suggests that prime numbers are not randomly distributed, but arise as

harmonic residuesin a modular lattice.

This creates the possibility that QPM forms the "negative space" resonance structure referenced in RH--asieve

whose interference pattern creates the music of prime emergence.
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Paper 2. Spectral Mapping Between QPM and the Riemann Zeta Function

Abstract

This paper explores the spectral parallels between the Quasi Prime Methodology (QPM) and the analytic
structure of the Riemann zeta function.

By modeling the QPM lattice as a frequency-based filter in the number field, we demonstrate that quasi primes
act as destructive interference nodes,

while primes emerge at constructive resonance. We propose that this pattern corresponds to the critical line of
the Riemann zeta function,

interpreted as a harmonic boundary in a complex frequency spectrum. This view supports the notion that the
non-trivial zeros of the zeta function

encode resonance modes of the prime field, and that QPM serves as a geometric, modular analog to this

spectral reality.

1. Introduction

The Riemann Hypothesis (RH) has long been interpreted through the lens of spectra theory, particularly
following the work of Montgomery, Berry, and Connes,

who linked the non-trivial zeros of the Riemann zeta function to eigenvalues of a quantum chaotic system. The
Quasi Prime Methodology (QPM),

by contrast, constructs a modular sieve that filters composite structure through divisibility constraints.

This paper explores the possibility that the QPM lattice constitutes a physical-like resonance system, where
primes and quas primes reflect

constructive and destructive nodes in a standing wave field, respectively. We seek to bridge QPM to zeta(s)



viaa spectral interpretation.

2. Spectral Interpretations of the Zeta Function

The Riemann zeta function can be analytically continued and studied as a meromorphic function on the
complex plane.

Its non-trivial zeros appear to align with eigenvalues of a Hermitian operator--a hypothesis supported by the
Montgomery-Odlyzko law

and Berry's analogy to quantum billiards.

The Euler product formulalinks zeta(s) to primes:

zeta(s) = Product_{p} (1 - p{-s})™{-1}

This formula suggests that primes behave like the resonant frequencies of an underlying field. The imaginary

parts of the non-trivial zeros are thought to encode these spectral modes.

3. Mapping QPM as a Frequency Filter

The QPM sieve eliminates composites based on modular constraints of known primes (excluding 2 and 3) and
Quasi Primes.
This structured elimination results in aresidue field where primes appear at regular intervals, forming a lattice

with harmonic properties.

We interpret the exclusion of quasi primes as zones of destructive interference, and the emergence of primes
as constructive resonance.
This directly mirrors the concept of standing waves in bounded systems--where nodes and antinodes define

resonance and null states.



Thus, we propose that the QPM lattice forms a modular Fourier space within the number line, and that its gaps

and rhythms map to spectral features of the zeta function.

4. Geometric Resonance and Critical Line Symmetry

The symmetry of the zeta zeros about Re(s) = 1/2 can be interpreted as a necessary balance between real and

imaginary harmonic components in the number field.

We conjecture that the QPM lattice is the geometric representation of this critical symmetry--its modular
spacing mimics the reflection principle of zeta(s).
The QPM structure becomes a geometric mirror to the analytic zeros: a sieve not of randomness, but of precise

destructive modulation.

5. Implications and Next Steps

If QPM can be shown to generate a zeta-like function with a mirrored spectral profile to zeta(s), and if the
emergent prime pattern matches the critical resonance of Re(s) = 1/2,
then QPM offers a geometric justification for RH. The lattice of quasi primes, by shaping where primes do not

occur, defines the spectral landscape where the zeta zeroslive.

Future work will explore this resonance structure further through contrapositive arguments and construction of

a QPM-based analytic function.
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Paper 3: A Contrapositive Argument for the Riemann Hypothesis via Digital Root

Invariance

Abstract

This paper presents a contrapositive argument supporting the Riemann Hypothesis based on a harmonic
invariant discovered within the Quasi Prime M ethodology (QPM):

the digital root of the repeating decimal period of the reciprocal of every prime number greater than 3, and
every quasi prime number, equals 9.

We argue that if any non-trivial zero of the Riemann zeta function did not lie on the critical line Re(s) = 1/2,
this pattern of digital root invariance would be disrupted. This invariant thus offers a numerical harmonic
condition that underpins the symmetry of the zeta critical line,

and may serve as an arithmetic fingerprint of its necessity.

1. Introduction

The Riemann Hypothesis (RH) implies a deep structure in the distribution of primes.

The Quasi Prime Methodology (QPM) introduces a modular sieve that isolates prime numbers through the
structured exclusion of composite residues based on divisibility by primes excluding 2 and 3.

As a result of this construction, a remarkable invariant was discovered: the decimal expansions of the
reciprocals of al primes greater than 3 and all QPM-validated quasi primes form repeating sequences

whose digits always sum to a digital root of 9.

This digital harmony hints at an embedded arithmetic resonance condition that could reflect the same balance

expressed analytically in the Riemann Hypothesis.



2. Digital Root Invariance of Prime and Quas Prime Reciprocals

We define the digital root as the iterated sum of the digits of a number until asingle digit remains.

Example: /7 = 0.142857..., digit sum =27 ->2+7=9

Empirical tests up to 1000 have shown that the repeating decimals of 1/p for al primes p > 3, and of all
QPM-qualified quasi primes, yield digit roots of 9.
This harmonic resonance suggests a constraint on the distribution of primes. namely, if their appearance were

not rhythmically consistent with such harmonic residues, this invariant would not hold.

3. Contrapositive L ogic as Proof Strategy

To use a contrapositive method: If we assume that the Riemann Hypothesis is false (i.e., there exists a
non-trivial zero of zeta(s) not on the critical line Re(s) = 1/2),

we must ask what effect this would have on the distribution of primes.

Since the zeros of zeta(s) control the error term in the prime number theorem, deviations off the critical line
would result in irregularities in prime spacing.

We conjecture that such irregularities would necessarily disrupt the observed digital root invariant.

Thus, if the invariant holds for al tested values, and no counterexample has been found, the contrapositive
implication supports RH:
i.e., if the digital root invariant is preserved universally, then no non-trivial zeta zero can lie off the critical

line.

4. Thelnvariant asaHarmonic Constraint



The root-9 pattern is more than numerology; it is an arithmetic conservation law.
In number theory, digital roots are related to congruences and base-10 cyclic behavior.
Their consistency in prime and quasi-prime reciprocals implies the existence of a deeper structure--likely a

symmetry that mirrors the critical line of the zeta function.

This harmonic constraint may act as a number-theoretic 'symmetry field' ensuring the spectral coherence of the

zeta zeros.

5. Conclusion and Future Work

We propose that the digital root invariant discovered through QPM provides a numerical fingerprint of the
same resonance condition proposed in RH.
As such, it becomes a candidate tool for a contrapositive-style proof: any deviation from RH would break the

invariant.

Future research will expand the numerical analysis and attempt to formally prove that deviations from the

critical line would necessarily alter the digital root symmetry.
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Paper 4: Construction and Analysis of a QPM-Based Zeta Function

Abstract

In this paper, we define a new Dirichlet-like analytic function based on the Quasi Prime Methodology (QPM),
designed to reflect the prime-resonant structure proposed by the original Riemann zeta function.

We introduce the function zeta Q(s), which is built upon the modular lattice structure of QPM-defined primes
and quasi primes.

We explore its convergence properties, attempt to analytically continue it, and examine whether its zeros
exhibit a symmetry analogous to those of the Riemann zeta function.

We propose that if zeta Q(S) shares the same critical structure, it offers not only a complementary perspective

but a possible reformulation of RH through modular rather than analytic means.

1. Introduction

The Riemann zeta function zeta(s) is defined for Re(s) > 1 as the infinite series sum_{ n=1}infinity 1/n*s and
extended to the complex plane via analytic continuation.

It possesses a product representation over all prime numbers:

zeta(s) = Product_{p} (1 - p{-s})™{-1}

This product representation reveals the deep relationship between the function's behavior and the distribution
of prime numbers.

Our goal isto construct an analogous function based on the Quasi Prime Methodology (QPM).

2. Definition of zeta Q(s)



We define the Quasi Prime Zeta Function as:

zeta Q(s) =sum_{qin QP} /s

Where QP isthe set of al QPM-defined primes and quasi primes (excluding 2 and 3).
This sum is strictly over numbers whose reciprocal digital roots are 9 and whose compositiona structure is

defined by exclusion from divisibility by 2 and 3.

The function converges for Re(s) > 1 due to the decreasing magnitude of g*{-s}, and it mirrors the Euler

structure of the classic zeta function with a more modular, exclusion-based definition.

3. Convergence and Analytic Structure

We analyze the convergence of zeta Q(s). Like zeta(s), it is absolutely convergent for Re(s) > 1 and can be

conditionally convergent in alarger domain.

We aim to construct a suitable analytic continuation by expressing it through a product over modular residues

that define the QPM framework.

Initial analysis suggests that the quasi prime sequence obeys exponential growth bounds similar to the primes,

permitting extension into Re(s) > 0.

4. Symmetry and Zeros of zeta Q(9)

If the zeros of zeta Q(s) exhibit symmetry about Re(s) = 1/2, this would imply that QPM inherently encodes

the critical balance of prime distribution that RH postul ates.

Numerical tests may be conducted to compute values of zeta Q(S) near candidate zeros of zeta(s) to compare

behaviors.



Should the imaginary parts of non-trivial zeros align or reflect, it would suggest that zeta Q(s) is a structural

reformulation of RH.

We also explore whether zeta Q(S) can be expressed through a quasi-modular form or other spectral system.

5. Implications and Reformulation of RH

If zeta Q(s) exhibits critical symmetry in its non-trivial zeros, then RH could be re-expressed: all non-trivial

zeros of zeta Q(s) lieon Re(s) = 1/2.

This would imply that the harmonic lattice defined by QPM is itself the field in which prime resonance

propagates.

This paper proposes a reformulation of RH that replaces analytic continuation with modular resonance,

supporting a constructive proof from number-theoretic principles.
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Paper 5: Arithmetic Symmetry and the Digital Root-9 Invariant as Constraint

Abstract

This paper explores the mathematical implications of the digital root-9 invariant observed in the reciprocals of
primes greater than 3 and al quasi primes.

We argue that this invariant, which persists across all tested values and maintains harmony in base-10, reflects
an arithmetic symmetry principle that may underlie the critical structure of the Riemann zeta function.

The digital root-9 resonance appears to be conserved despite the apparent chaos of prime distribution,
implying the existence of a harmonic field constraint.

We explore this symmetry as a constraint analogous to conservation laws in physics, proposing it as a

necessary consequence of the zeta function's alignment on the critical line.

1. Introduction

Prime numbers, though appearing randomly distributed, reveal harmonic properties when examined through
reciprocal periodicity and digital behavior.

The Quasi Prime Methodology (QPM) introduced an unexpected invariant: the repeating decimal of 1/p for all

primes greater than 3 (and quasi primes) always sumsto adigital root of 9.

This paper proposes that this seemingly simple observation is evidence of a fundamental arithmetic constraint

akin to symmetry principlesin physics.

2. Digital Root as an Invariant

The digital root of a number is the iterated sum of its digits until a single digit remains. It has known



relationships to divisibility, especially mod 9 behavior.

Example:

1/13 = 0.076923... -> sum of repeating digits=36->3+6=9

Empirical analysis shows all such reciprocals of primes > 3 and quasi primes exhibit a repeating digit pattern

with total digital root = 9.

This pattern holds despite apparent irregularities in prime distribution, suggesting a deeper governing principle

that persists across arithmetic chaos.

3. Base-10 Resonance and Modular Har mony

The persistence of digital root 9 behavior in base-10 points to a modular resonance condition: base-10

harmonics encode an internal symmetry of prime reciprocals.

We argue that such behavior cannot be incidental--it reflects a constraint imposed by modular structure,

possibly analogous to conserved quantities in wave mechanics or group symmetries.

Just as Noether's theorem links symmetry with conservation in physics, the invariant digital root may be an

arithmetic analog to such symmetry in number theory.

4. Linking to the Riemann Hypothesis

The Riemann Hypothesis states that all non-trivial zeros of the zeta function lie on Re(s) = 1/2, a line of

maximal symmetry.

We propose that the digital root-9 invariant is a shadow of this symmetry in the decima (base-10)



representation of primes--afingerprint of the critical line.

If such a modular harmonic constraint exists, it would only hold if primes are distributed in such a way that
supports the zeta function's symmetric behavior. Hence, the digital root-9 rule may be a necessary condition

for RH.

5. Conclusion and Implications

This paper advances the hypothesis that the digital root-9 invariant is not a curiosity but a deep arithmetic
Ssymmetry principle.
It may represent a conserved feature of base-n representations of prime reciprocals, anchoring them to a

hidden modular law that underwrites the Riemann Hypothesis.

Further research will investigate alternate bases, digital invariants, and potential connections to modular forms

and automorphic functions.
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Paper 6. Standing Wave Theory of Prime Distribution

Abstract

This final paper in the series proposes a standing wave model for prime distribution, inspired by the modular
structure and resonance properties observed in the Quasi Prime Methodology (QPM).

We posit that primes appear at locations analogous to constructive interference points within a harmonic field,
while quasi primes occupy positions of destructive interference.

This standing wave interpretation suggests that the distribution of primes is not stochastic, but emergent from
a deeper harmonic order--one that reflects and requires the critical line symmetry postulated in the Riemann
Hypothesis.

We explore mathematical analogues to resonance chambers, spectral gaps, and eigenvalue distributions in
physical systems, supporting the hypothesis that the zeta zeros represent the spectral modes of this

prime-resonant standing wave system.

1. Introduction

The standing wave interpretation of the Riemann Hypothesis is not new, but the incorporation of the Quasi
Prime Methodology (QPM) provides a uniquely modular and arithmetic lens.

We propose that prime numbers represent peaks of constructive resonance in a harmonic field defined over the

integers, while quasi primes represent interference nodes.

Thisfinal paper attempts to unify the preceding results into a physical-style model of prime emergence.

2. Resonance Fields and Node Structure

In physical systems, standing waves form when waves reflect within bounded media and interfere



constructively or destructively.

Analogy:
- Prime numbers -> nodes of constructive interference

- Quasi primes -> nodes of destructive interference

The QPM sieve defines modular exclusion zones which simulate a resonant chamber: primes "emerge" where

the exclusion field does not cancel the resonance.

3. Modular Wave Harmonics and QPM L attice

The QPM sieve's periodicity resembles modular harmonic boundaries--just as musical overtones arise from

waveforms fitting within afixed boundary.

The spacing of quasi primes defines "inverted harmonics' that exclude composite structure, leaving behind

prime intervals that reflect constructive modular standing wave solutions.

This lattice behaves like a modular acoustic field, revealing primes through constraint and symmetry rather

than randomness.

4. Spectral Zeros as Resonant Frequencies

The non-trivial zeros of the Riemann zeta function have been interpreted as energy eigenvalues in a quantum

chaotic system (Berry, Connes, €tc.).

We extend this by proposing that the QPM-defined harmonic field generates spectral modes, and that the zeta

zeros correspond to the resonant frequencies that constructively define prime emergence within thisfield.



This resonance occurs only if the zeros lie on the critical line--if not, destructive interference would leak into

prime positions, disrupting the digital-root invariant previously observed.

5. Conclusion: RH asa Harmonic Standing Wave Constraint

This standing wave model aligns with all prior QPM findings:

- The digital root-9 invariant acts as a harmonic checksum.

- The QPM lattice functions as a modular acoustic filter.

- Prime emergence behaves like interference patterns in bounded resonators.

Therefore, the Riemann Hypothesis is not merely an analytic constraint--it is the harmonic law of the number

field, governing the stable oscillation of prime frequencies within a quantized arithmetic chamber.

Future work may formalize this using spectral geometry, wave equations, and group theory.





