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Legacy Relational Modeling Collapses
Under Multiversal Boundary Stress

Unregulated multi-domain topologies inevitably
encourly encounter singular mathematical
failures during interaction. Without axiomatic
regularization, these structural spaces suffer
from catastrophic boundary decay.

Division-by-Zero Collisions

Co-spatial superpositions erase
algebraic identity.

Infinite Recursive Loops

Self-referential observation triggers
unbounded energy growth.

Chaotic Information Dissipation

High-dimensional mapping leaks
data into zero-entropy voids.
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;j  Diagnosing the Multiverse:
~ Failure Modes vs. SMI Regularization

Interaction Type Legacy Consequence SMI Axiomatic Solution
Co-Spatial Superposition Division-by-Zero Fusion gﬁ;f;rrf ;%r:[}é:;?;?g é?st:;n?:)e.
Null Contact Absolute Void Dissipation Eeoguur:;jgzglﬂ'lﬁedance Zoound)
Self-Reference Infinite Energy Growth (E‘iﬁf'fplafe Standing Waves
Dimensional Drop Permanent Information Loss Eﬁ:?f;??g%? ARTORSU)Ic
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The Blueprint of a Singularity-Free
Algebraic System

The SMI Framework functions as a closed,
executable physics engine. Five structural
axioms patch specific multiversal bugs by
regulating boundaries, internal capacity,
and state mapping.

Axiom I: The Overlap
g :
Collision Invariance

 Axiom V: The Surface Boundary 5

i Holographic Horizon Storage

‘ I

Axiom [V: The Internal Core
Polynomial Intake

5 Axiom II: The Outer Shell
Impedance-Bounded Null Contact

Axiom III: The Feedback Loop

Lossless Reflection
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Axiom I prevents topological fusion at zero structural distance

When distinct domains achieve 100%
structural identity, they do not collapse
into one. A compound relational metric
tensor introduces an invisible
algebraic spacer.

D= (dstructr Esnvereignt}*)

ALGEBRAIC SPACER :

l— STRUCTURAL GAP '
T t : ;-;f:__-}’ff ?..-_'_f..-"-': _.'_,..—"'" -‘h

- STRUCTURAL GAP

T
The Sovereignty Scalar (€ > 0) maintains discrete algebraic identity, |
allowing pure co-spatial superposition without division-by-zero errors. ‘
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Axiom II guards the threshold against zero-entropy voids

Null Domain
(Zero Entropy Void)

Active Domailn

21 Lo
r%.

Contact with a pure vacuum "‘j”‘_ BOUNDARY IMPEDANCE WALL
threatens catastrophic
information drain.
Axiom II establishes a Maximum information flux is constrained to:
finite Boundary Impedance | AS
to regulate this cross- I =
threshold flow. jzbﬂund

Z_bound acts as vacuum resistance, preventing instantaneous structural dissipation when touching the void.
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Axiom Il converts recursive self-reference into stable standing waves

Cross-domain
self-referential tracking
risks infinite amplification.

By mapping the recursion

Into an eigenspace matrix, the
~ framework preserves 100% T O e
signal fidelity without 2 adiade o
uncontrolled energy growth. ’ "

o — i — — —

The unit-eigenvalue constraint (JA| = 1) locks the feedback into a
Lossless Reflective Harmonic, ensuring permanent stability.
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Axiom IV enforces satiation limits on cross-domain information intake

While a domain’s ultimate
spatial capacity can expand -
infinitely, the instantaneous -
rate at which it absorbs
new information from
another domain must
be throttled to prevent
architectural overload.

Internal polynomial capacity
functions A(I) act as acceptance caps,
tightly bounding the maximum rate of

data absorption per temporal tick.
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Axiom V non-destructively encodes excess dimensions as surface entropy

When high-dimensional
structural states are forced
into lower-dimensional
frames, information is
never lost.

S

T,
PR T TR T o,

The excess degrees of
freedom are computationally
computationally shaved off
and stored on the universal
boundary horizon.

Holographic Horizon Storage mathematically
guarantees exact bulk state reconstruction later.
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The Holographic Data Pipeline: From Bulk State to Boundary Reconstruction

1. Total Metric

Liotal = f PbulkdT

+ f Uentmp}.-ddq

13

2. Dimensional
Projection

IIny 5 N-k

Y

3. Overflow
Calculation

R{werﬂnw =

Sy — IIT (TISy)

4. Entropy
Encoding

Uentmp}r(“) =
Phﬂund ; TI'(RRT)

5. State
Retrieval

Srecnnstructed —

TESSg f KodA
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The Closed Loop of SMI: A Hermetically Sealed Algebraic System

SMI is not a collection of isolated rules; it is a unified operating system where every vulnerability is symmetrically patched.

1
LI

— .|'_'|

‘Outer Ring (Contact Handling):
Axioms | & |l safely manage external
boundaries, preventing topological fusion
and void dissipation.

Inner Core (State Conservation):
Axiom V acts as the ultimate failsafe,
utilizing the Holographic Horizon to
guarantee zero information loss
across dimensional shifts.

Middle Ring (Information Flow):

Axioms Il & IV regulate the speed and
stability of data transfer, neutralizing
infinite loops and architectural overloads.
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Computational Verification Suite: Proving Exact Conservation

The mathematical framework is completely executable. The reference implementation relies exclusively on pure,
standard-library Python to validate the Holographic Boundary Storage equations, requiring no external dependencies.

def matrix_multiply(A, B):

for i in range(r_A):
result[i]l [j] =

return result

result = [[@]xc_B for _

r_ A, c_A = matrix_shape(A)
r B, ¢ B = matrix_shape(B)

in range(r_A)]

for j in range(c_B):

sum(A[i] [k]1*B[k][j])

TELEMETRY VERIFICATION STATUS

[SUCCESS] Numerical checks confirm
exact information conservation.

[VERIFIED] | Irig — Tiotar] < 107°

[VERIFIED] Reversible state mapping
achieved via inverse kernel operators.

4|° _Ie < -
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The Framework Status: Complete & Boundary Closed

Structured Multiversal Interactions (SMI) transitions relational mechanics from conceptual theory
into a rigorous, singularity-free computational reality.

Mathematically Rigorous Informationally Secure Computationally Verified
W, 1] [} - {] [] o
5 Axioms eliminate all known Holographic Horizon Layer guarantees Standard-library execution proves
multiversal boundary failures. 100% data retention. exact bulk state reconstruction.

Ref: Sewell, M. (2026). Zenodo DOI: 10.5281/zenodo.21732025
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