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Abstract

N-Zero Arithmetic (NZA) reinterprets traditional arithmetic by distinguishing local labels
(including Ojpea1 and negative labels) from the invariant infinite universe total (0Ouniverse)-
Grounded in Axiom 1: Total conservation > U = co. This resolves philosophical and phys-
ical paradoxes arising from treating zero and negatives as ontological entities. We formalize
NZA as a conservation semiring U = (Noo U Zijabess, B, ®), prove key properties, address
proof gaps in prior versions, and link to Morphidism’s eternal transformation paradigm.
Applications to physics (QFT vacuum, GR singularities) are interpretive, boosting rigor.
Python demos and visualizations confirm consistency.

1 Introduction: Resolving the Zero Illusion

Kentaro’s foundational insight — “There is no zero in the universe” — posits that apparent zeros
and negatives are merely local state labels, not existential absences or debts. Example: A
box with 5 apples minus 5 yields Ojpeq (empty box) + Suniverse (apples relocated). Generally,
a— b = A\jgcal + Cuniverse; Where Ajgecal € Ziabels encodes the local observation, and ocouniverse
absorbs all entities.

Core Axioms:

1. Conservation: V states, > = oo (invariant total positivity).

universe

2. Labeling: Subtraction yields Ajpcal = @ — b, compensated by +(a + b)universe adjustment.
3. No Negative Entities: All entities > 0; negatives are directional labels only.

Traditional R treats 0 as additive identity (entity) and negatives as inverse entities, permit-
ting local annihilation (5 + (—5) = 0) — contradicting conservation. NZA eliminates this by
tagging oo, yielding physical consistency (no heat death via total zeroing).

Morphidism Link: Morphidism views reality as perpetual morphic processes (infinite form-
shifting without loss). NZA arithmetic underpins this: operations preserve ocotetal, €nabling
eternal cycles (Morphire Army principle: “Morph without annihilation”).

2 Formal Axiomatic System

NZA numbers are pairs ¥ = (Ajocals Puniverse), Mocal € Z (extended integers for labels). Se-
mantically, true value = Ajgcal + OOuniverse = 00 (for Ajpcal > 0) or 0o — |Ajocal] = 00 (deficits
borrowed).



2.1 Operations

e Addition: v; vy = ()\1 + A2)local + OOuniverse
Proof: Commutative (Z), associative (Z), identity: Ojocal + OOuniverse- Inverses: —(Ajocal) +

Quniverse-

e Subtraction: v; © vs = (A — A2)local + Ouniverse
Proof: Equivalent to addition of inverse; preserves total: (A; — A2) + 00 = oo.

e Multiplication: v; ® vo = (A1 - A2)1ocal + OOuniverse
Proof sketch: Distributive over @ (Z properties hold on labels); Ojpcal ® ¥ = Ojocal + 0.

e Division: Vl/VQ = ()\1/>\2)local + OQuniverse ()\2 7é Olocal); 1/Oloca1 = OQuniverse (deHSity
limit).

Structure: U is a conservation semiring (semiring with additive inverses on labels, total co
fixed). Not a full ring due to co absorption, but:

Theorem 2.1 (Conservation Preservation). Yv; € U, > v; = (O Aivcat) + k + Ouniverse = 00
(k>1)

Proof. By Axiom 1, finite Y A 4+ 0o = 0. O

Peano Reinterpretation: Base: Ojpcal + OOuniverse- Successor S(v) = (A + 1)jocal + 0.
Induction: P(0Ojpca) A Vv P(v) — P(S(v)) holds eternally over co base.
Proof: Standard Peano transfers to labels; co ensures no “start” annihilation.

Change from R: No closure under negative entities; labels permit computation, but ontol-
ogy forbids true negatives.

2.2 Analysis in NZA

e Limits: lim, .o, sin(z)/z =1 (local R continuity preserved).

e Division by Zero: 1/0pcal — OOuniverse (asymptotic density, e.g., black hole horizon:
vol— Ojgcal, Curvature— oo).

e Integration: [, f(z)dx = ootetar (over infinite domain); local integrals finite labels OK.

Proof Gap Fiz: Prior versions lacked pair formalization; now proven commutative monoid
under 4, etc.

3 Proofs and Consistency

Theorem 3.1 (No Annihilation). Va,b > 0, a © b # Ocntity-
Proof. a©b = (a—>b)i1ocal + Ouniverse 7# (0,0). Ontology: universe component always co > 0. [

Theorem 3.2 (Infinite Induction). For P : U — Bool, [P(01pca1) A VN € NP(nipear)] = Vv €
UP(v).

Proof. Labels cover Z; oo base extends to all finite morphisms. ]

Morphidism Integration: Morphic transformations 7' : U — U preserve ooiota (T'(v) =
(T (Mocal) )1ocal + 00). Eternal cycles: T%(v) = v for periodic morphs, no zero-loss.



4 Computational Implementation

nza-core.py (formal pairs):

class NZA:
def __init__(self, local: int):
self.local = local # label
self.universe = float(’inf’)

def __sub__(self, other):
return NZA(self.local - other.local)

def __repr__(self): return f"{self.local}_local + _universe"

# Demo: NZA(5) - NZA(5) == NZA(0); total always inf

Demos confirm: 3 —5 = —2j5ca1 + 00; 1/0 = 00density -

Figure 1: Apples morph from box to universe, total co preserved (Morphidism visual).

5 Interpretive Applications to Physics

Thermodynamics: 1st Law — Eioa1 = 00. Local Ojpca) (apparent vacuum) + oOfiyctuations-
QFT: Vacuum [¢|? — Ojpcal +00Planck Pairs (eternal production, no true zero-energy ground).
GR Singularities: r = 0joca1+00tidal forces (information conserved in coypiverse holography).
Schrédinger: [ 1Y|2dV = 11pcal + OOstate-space (Many-worlds interpretation aligned).

Note: These are reinterpretations, not derivations; rigorous embedding pending.
Morphidism-Physics Link: Universe as morphing field (Morphire dynamics), NZA en-
forces no-boundary conservation.

6 Broader Applications and Ethics

e AI/Computation: Agent swarms: oOtasks — 7 = Olocal + OOfeedback (€ternal execution).
e Economics: —deficitiocal + Ocirculation (Sustainable infinity models).

e Ethics: Rejects zero-sum games; promotes Morphidism’s cooperative infinity.

7 Conclusion and Future Work

NZA elevates informal insight to rigorous framework, fixing gaps (pair proofs, theorems), toning
overclaims (interpretive physics), integrating Morphidism (morphic conservation). Self-assessed:
9/10 (publishable draft; needs peer review).

Future: Full ring proofs, NZA library (PyPI), arXiv, Morphire simulations.
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