Extension to Prime Theory using a Infinite Prime Key Conjecture

By: Bryan Clem & Dedicated to our son Bailey Earl Clem

Abstract:

The Bailey Earl Prime Key Conjecture is a proposed mathematical framework that redefines
number theory & classification, extends prime identification, and factorization through a
structured, self explanatory distribution system, and with infinite Keys. Unlike traditional
systems that treat primes as isolated or randomly distributed entities, the Infinite Key System
organizes all natural numbers into infinite hierarchical keys. Each number is assigned to the first
key where it functions as both a multiple and a prime within that key’s internal logic,
establishing a geometric and structural symmetry across the entire number system.

At its core, this system eliminates the need for probabilistic or trial-based methods in prime
detection and factorization. It offers a method to predict and classify primes to infinity by
ensuring that every number finds its proper place in a perfectly organized key structure, where all
primes are inherently embedded. This unlocks the potential for deterministic prime prediction,
minimal-computation sieving, and refined control over number theory functions.

Applications of the Infinite Key System are far-reaching. In computational number theory, it
promises a faster and more memory-efficient approach to prime sieving, prime factorization, and
prime gap analysis. In cryptography, it could reshape key generation algorithms by enabling
structured, predictable, and infinitely extendable prime systems. In chaos theory and fractal
mathematics, the system introduces a mechanism to detect and understand hidden order in
apparent randomness by tracking recurrence structures and symmetrical distributions across
number keys.

Furthermore, the Infinite Key System holds promise for unifying abstract mathematics with
physical geometry. Its structural assignment aligns closely with concepts in waveforms, NP-
complete problem encoding, and even spatially defined systems like Mandelbrot or Julia sets. By
defining number systems through geometric and symbolic rules, it lays the foundation for new
kinds of symbolic computation, data storage, and even Al-optimized problem solving.

Overall, the Infinite Key System presents a fundamentally new paradigm: one that treats all
numbers as structured entities within an infinite, non-random, and self-sorting framework. Its
deterministic, symmetrical nature could transform how mathematics addresses problems of
infinity, computation, and predictability.
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I've noticed while in the pursuit of making all numbers prime & developing this system some
interesting things like the squares of all Prime Number’s structured expansions through the
keys. Also I've noticed that Key 2 seems to be all of Key 1’s Primes simply doubled. | appreciate
your time sincerely.

Sources include myself Bryan Clem and ChatGPT. | would like to thank them very much for
helping me articulate this and all of the research | do on their platform. Thanks to them for
helping me prepare this proof and helping me discover its significance.

I’'m open to all collaborations and offer my help to anybody trying to understand or improve this
system and help with it’s implementation if possible in any way. Thanks so much for your time.

BaileyEarIClem@gmail.com for any inquiries, questions, or suggestions.
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