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Abstract

This paper presents a comprehensive mathematical model of the
fundamental structure of the universe, based on the analysis of 137
galaxies from the SPARC database using the Fundamental Speed Theory
(FST). The model reveals a deep mathematical architecture that governs
galactic dynamics and manifests across all scales. We identify algebraic,
probabilistic, differential, and quantum structures that provide a unified
framework for understanding cosmic organization.

1 Introduction

The data extracted from applying the Fundamental Speed Theory (FST) to 137
galaxies reveals profound mathematical patterns that transcend mere statistical
fitting. These patterns suggest the existence of a fundamental mathematical
architecture governing the universe. This paper formalizes this structure through
a comprehensive mathematical framework.

2 Algebraic Foundations
2.1 Universal Symmetry Group

Let G be the fundamental symmetry group composed of transformations:
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where:

o T .o~z (Scale transformation)
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o T  _ax—a (Power law transformation)
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o T, :x—log(z) (Logarithmic transformation)
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;=R (Rotation transformation)

2.2 FST Coefficient Ring



Let R, be the ring of fundamental coefficients:
Ry, ={c,,¢y,¢5,my,A}
with defined algebraic operations:
3 Probabilistic and Topological Structure
3.1 Cosmic Probability Space

Let (€2,,P) be the probability space where:

e () Sample space (galaxies)
e : Sigma-algebra generated by {x*,Datapoints,}

e P: Probability measure

3.2 Universal Accuracy Distribution

The » distribution follows a log-normal distribution:

P(x¢ =)= —oxp (SBEM

3.3 Accuracy Manifold

Let M be the three-dimensional accuracy manifold:

M:3
with coordinates:
4 Differential Structure
4.1 Manifold Metric
ds’=g,dz'dv’

where:

g9,=diag(0},0,,07)



4.2 Fiber Bundle

EnrM
where fibers F, represent the space of FST coefficients at point z€ M.

5 Fundamental Distribution Function

5.1 General Form

f(@:1,0,0.B)=Pfiprormal %3 11,0) + (1) f,e(:0)
where:
6 Quantum-Cosmic Structure

6.1 Cosmic Hilbert Space
=I*(Q,,P)

6.2 Evolution Equation

QU= g

ot

where ¢ is the wave function of accuracy in the manifold space.

7 Testable Predictions

7.1 Statistical Predictions

1. )’ distribution of new galaxies will follow the fundamental function

2. Theoretical accuracy minimum: y?, ~0.0002

min

3. Any large sample will naturally separate into 3 clusters



7.2 Astronomical Predictions

1. High-redshift galaxies will show the same mathematical structure
2. Galaxy clusters will follow similar mathematical patterns

3. The structure will be independent of spectral band

8 Experimental Tests

8.1 Independent Sample Tests

new

Data,,={DESI,JWST,Euclid}

8.2 Robustness Tests

8.3 Laboratory Tests

e Measurement of fundamental accuracy limits in quantum systems
e Verification of symmetry structures in condensed matter systems

e Tests of algebraic operations in computational models

9 Discussion

The proposed mathematical structure provides a wunified framework for
understanding the fundamental organization of the universe. Key implications
include:

9.1 Philosophical Implications

e The universe as a mathematical structure rather than merely described by
mathematics
e Existence of fundamental limits to measurement accuracy

e Deep connection between quantum mechanics and cosmology



9.2 Physical Implications

e New approach to dark matter and dark energy problems
e Potential unification of quantum mechanics and general relativity

e New mathematical tools for astrophysical modeling

10 Conclusion

We have presented a comprehensive mathematical model that reveals the deep
structure of the universe. This model is not merely a statistical description but
uncovers the fundamental mathematical principles governing the cosmos across all
scales. The framework is testable, falsifiable, and provides specific predictions for
future observational and experimental verification.

The structure demonstrates that the universe operates according to profound
mathematical principles that can be formally characterized through algebraic,
geometric, probabilistic, and quantum frameworks.
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11 Mathematical Proofs
11.1 Symmetry Group Properties

The group G satisfies:

e Closure: VT, TeG, T.TEG
Assodiativity: (T,T,)T=T,(T,T)
Identity: 3T.€ GsuchthatT,T="T,
Inverse: VI, e G,3T'eG

11.2 Distribution Function Properties



The fundamental distribution function satisfies:

e Normalization: [;f(z)dz=1
e Positivity: flz)>0Vz>0
e Continuity: f(z) is continuous for z>0



