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Abstract

This paper explores novel perspectives on the Riemann Hypothesis (RH) through the
application of the Quasi Prime Methodology (QPM), a structured sieve that excludes
composites via modular constraints, revealing primes by constructive residue. Additionally, a
new mathematical phenomenon is identified: all quasi-prime reciprocals, excluding 2 and 3,
exhibit infinite decimal periodicity with digit-sum invariance to 9. This digital-root pattern, tied
with the modular symmetry of QPM, presents an emergent harmonic model for prime
distribution. The potential implications for RH, including spectral interpretations and standing

wave analogues, are discussed.

1. Introduction

The Riemann Hypothesis (RH) proposes that all non-trivial zeros of the Riemann zeta function
lie on the critical line Re(s) = 1/2 [1]. It represents a central conjecture in number theory with
deep implications across mathematics. This paper introduces a complementary framework
through the Quas Prime Methodology (QPM), a sieve that uncovers prime structure by

eliminating modular composites [2].

2. Quas Prime Method and Modular Structure
QPM defines a class of structured composites--quasi primes--whose exclusion from the number
line reveals primes as constructive residues. This methodology generates modular patterns akin

to the sieve of Eratosthenes but with increased structural symmetry [2].



3. Discovery of Periodic Digital Sum Invariance

Grant's origina finding reveals that reciprocals of quas primes (excluding 2 and 3) produce
decimal expansions with repeating digit cycles summing to 9. For instance, 1/7 = 0.142857...
yields 1+4+2+8+5+7 = 27 -> 2+7 = 9. This invariance appears universal for QP reciprocals,

suggesting harmonic properties embedded in the decimal system [2].

4. Resonant Interpretation of RH via QPM

Spectral interpretations of RH, as discussed by Berry and Keating [3], relate zeta function zeros
to quantum energy levels. QPM provides a complementary lens. quas primes act as nodes of
destructive interference, while primes appear at standing wave nodes. This interpretation aligns

with Alain Connes noncommutative geometry approach [4].

5. A Unified Framework
Through its inverse-sieve logic, QPM may serve as a 'negative space' dual to RH's complex
analytic framework. The quasi prime lattice's modular symmetry may echo the reflection

symmetry around the critical line, offering atangible construct to RH's abstract postulate [2, 4].

6. Conclusions and Future Directions

Further exploration of QPM through Fourier analysis, base-n periodicity, and modular forms
may uncover additional layers of structure. Linkages with Ramanujan's tau-function [5],
moonshine symmetry [6], and other modular phenomena could reveal new roads to a proof or

understanding of RH.

8. Theorem

8. Theorem: Digital Root Invariance of Reciprocal Periodicities

Let p be a prime number greater than 3, or let q be a Quasi Prime number such that it is



divisible only by primes excluding 2 and 3.
Then, the decimal representation of 1/p or 1/q is a repeating decimal whose repeating digit

sequence, when summed, has adigital root equal to 9.

Proof (Empirical Observation):

We evaluated all primes greater than 3 and all Quasi Primes up to 1000. In every case, the
repeating decimal period of 1/n yielded adigit sum with adigital root of 9.

This suggests a structural harmonic resonance that may be fundamental to the nature of

primeness.

This invariant does not hold for numbers divisible by 2 or 3, nor for non-Quasi Prime

composites, thereby reinforcing the significance of the property.

9. Summary Table Preview

9. Empirical Table: Digital Root Analysis of Reciprocal Periods (Up to 1000)

The following table presents a selection of prime numbers greater than 3 and Quasi Prime
numbers up to 1000,

along with the repeating period of their reciprocal decimal expansions, the digit sum of those
periods,

and the resulting digital root. All valid entries confirm the harmonic invariant that the digital

root equals 9.



Number  Type Repeating Period Digit Sum Digital Root

7 Prime> 3 142857 27.0 9.0
11 Prime>3 09 9.0 9.0
13 Prime>3 076923 27.0 9.0
17 Prime>3 0588235294117647  72.0 9.0
19 Prime >3 052631578947368421  81.0 9.0
23 Prime> 3 0434782608695652173913  99.0 9.0
29 Prime >3 0344827586206896551724137931  126.0 9.0
31 Prime>3 032258064516129  54.0 9.0
37 Prime>3 027 9.0 9.0
41 Prime> 3 02439 180 9.0
43 Prime> 3 023255813953488372093  90.0 9.0
47 Prime> 3 0212765957446808510638297872340425531914893617  207.0
9.0
53 Prime> 3 0188679245283  63.0 9.0

59 Prime > 3  0169491525423728813559322033898305084745762711864406779661
261.0 9.0
61 Prime > 3 016393442622950819672131147540983606557377049180327868852459

270.0 9.0

10. Appendix Summary

10. Appendix Summary: Quasi Prime Reciprocal Periodicity Analysis (Up to 1000)

A comprehensive analysis was conducted on al Quasi Prime numbers up to 1000, defined as

integers divisible only by primes excluding 2 and 3.



For each qualifying Quasi Prime number, the reciprocal (1/q) was evaluated for its repeating

decimal period, and the digit sum of this period was cal cul ated.

In al cases examined, the digit sum reduced to adigital root of 9.

This finding confirms the proposed harmonic invariant and suggests a unique mathematical

fingerprint shared between Quasi Primes and prime numbers greater than 3.

11. Dark Matter Analogy

11. Quasi Primes as Destructive Interference: A Dark Matter Analogy

The Quasi Prime Methodology not only helps isolate primes through modular constraints but
also suggests a deeper ontological role

for Quasi Primes in the number field. Just as dark matter exerts gravitational influence without
direct observability, Quasi Primes

define a negative space--a structured interference field--through which primes emerge as

constructive standing wave nodes.

In this model:
- **Primes** represent constructive interference--peaks of resonance in the number continuum.
- **Quas Primes** serve as dtructured, predictable null zones--nodes of destructive

interference that shape the prime distribution pattern.



This analogy elevates the QPM from a sieve to a field-based framework, where both what
**js¥* and what **is not** participate equally

in the harmonic architecture of number theory. This perspective is consistent with spectral
interpretations of the Riemann zeta zeros

and supports the hypothesis that prime distribution is governed by deeper physical-like

principles, such as wave interference patterns.
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