UNNS Structures and Their Correlation with Physics

Abstract

The Unbounded Nested Number Sequences (UNNS) Substrate defines a recursive
framework for mathematical structures that differ fundamentally from the static no-
tion of structures in classical logic. Instead of fixed domains and interpretations, UNNS
structures are recursive attractors formed by operators and nesting rules. This arti-
cle develops the concept of UNNS structures and demonstrates their correlations with
physical frameworks: time, space, energy, and fields. We present definitions, proposi-
tions, and diagrams to show how UNNS serves as a dynamic substrate that parallels
physical theories such as thermodynamics, quantum lattice models, and cosmology.

1 UNNS Structures: Definition

Definition 1 (UNNS Structure). A UNNS-structure is a quadruple
S=(4,0,N,R),
where
o A: a set of seeds (initial values),

o O: a grammar of UNNS operators (Collapse, Inlaying, Inletting, Normalize, Evaluate,
Adopt),

e N': a nesting function assigning depth (recursion indez),

e R: a resonance map measuring stability and attractors.

Lemma 1 (Existence). A UNNS-structure ezists if repeated application of operators on seeds
produces at least one attractor orbit (fized point or limit cycle).

2 From Mathematics to Physics

2.1 Space as Embedding
UNNS interprets space as the horizontal embedding of recursive states into algebraic lattices:
ZCZli| CZw]C---.

This mirrors physical space discretized into lattices (e.g. square or hexagonal tilings in con-
densed matter).



2.2 Time as Recursion

Time is the vertical depth of recursion. Each step of operator application corresponds to a
temporal tick. Thus
t <> n (recursion index).

2.3 Energy and Stability

Resonance fields R act like energy landscapes:
e Stable attractors <> low-energy states.
e Divergence <+ unstable/high-energy states.

e Collapse operator «» dissipation/entropy increase.

2.4 Fields as Operators
Each UNNS operator corresponds to a physical action:

e Collapse — vacuum absorption,
e Inlaying — quantization via lattice projection,
e Inletting — injection of sources/charges,

e Normalization — damping or entropy stabilization.

3 Propositions Linking UNNS and Physics

Proposition 1 (Oscillator Analogy). Fibonacci recursion under inlaying corresponds to a
discrete harmonic oscillator. The growth rate ¢ acts as the natural frequency.

Proposition 2 (Gauge Analogy). Inlaying into cyclotomic lattices functions as a discrete
gauge projection. Resonance invariants correspond to Wilson loops in lattice gauge theory.

Proposition 3 (Cosmological Analogy). Constant inletting rate yields exponential lattice
ETPANSION:
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This parallels dark-energy-driven exponential expansion of space.



4 Diagram

Recursion Depth = Time

A

Resonance Attractor = Energy Basin

» Lattice Embedding = Space

5 Interpretation

The correlations can be summarized:
e Time = recursion depth,
e Space = embedding into lattices,
e Energy = resonance/stability,
e Fields = operators acting on nests.

This makes UNNS structures resemble a discrete physical substrate.

6 Conclusion

UNNS extends the notion of structure from static interpretation to recursive attractor dy-
namics. Its direct correlations with physics suggest a novel way to unify mathematics and
physics: space emerges from lattice embeddings, time from recursion, energy from stability,
and fields from operators.



