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The Structural Limitations of General
Relativity and the Present Position of COD

Abstract

General relativity is an important physical theory that has provided sophisticated calculations
of orbital motion, light propagation, gravitational redshift, clock rates, and spatial metrics
under gravitational conditions. Through a highly refined mathematical model, it has
demonstrated remarkable predictive power and computational precision within a certain
range of physical applicability.

However, these achievements do not establish the ontological completeness or universal
accuracy of general relativity.

1. Rather than directly addressing the physical essence of existence, general relativity
represents the spacetime metric and curvature associated with distributions of mass and
energy through an abstract geometric framework. Its ontological foundation does not include
complex energy, the physical substance that forms space, phase-based self-organization, or an
intrinsic mechanism of mass generation.

2. General relativity also retains time as a fundamental coordinate by combining it with space
within a four-dimensional spacetime system. Consequently, natural motion and spatial
change are described as variations of a metric with respect to time.

3. Yet time possesses neither independent mass nor intrinsic energy nor material spatial
extension. It is more appropriately understood as a compensatory axis used to arrange and
compare the sequence of physical changes and measured values, rather than as an essential
constituent of physical existence.

The spacetime structure of general relativity therefore exhibits a methodological limitation. In
the absence of an account of the essential energy and dynamical principles that form space,
the theory replaces this missing physical foundation with temporal evolution and geometric
coordinate transformation.

4. Such a structure can achieve great precision within the domain for which the model has
been refined. Once the model is extended beyond its valid range without an adequate
ontological foundation, however, mathematical divergence and discontinuity of physical
interpretation emerge.

The infinite density and curvature associated with the classical black-hole singularity provide
a representative example.
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5. This is not merely a computational difficulty. It is a structural consequence of the absence,
within the theory, of a fundamental mechanism explaining the formation of space and the
finite limits of material condensation.

6. General relativity is therefore neither ontologically complete nor unlimited in its practical
accuracy and predictive power.

A sophisticated model may attain extremely high precision within a restricted domain. The
sophistication of a model, however, does not itself constitute an explanation of the essence of

nature. Nor does empirical success within a limited range guarantee universality across all
physical scales and extreme conditions.

COD Is Not a Declarative Alternative

1. The present position of COD cannot be adequately described as an initial philosophical
proposal or as a declaration of the advantages of a new ontology and methodology.

2. Over many years, COD has directly addressed fundamental problems in physics and
mathematics, deepened its ontology, and radically extended the conventional time-centered

and real-number-centered methodology of modern physics.

3. Through this process, COD has established the following core theoretical structures.

1. Complex Energy Theory

COD does not reduce the foundation of existence to a single real-valued energy component.
The fundamental state of existence is defined as

S=P+iQ.

Here, P represents observable real mass-energy, whereas Q represents phase energy
responsible for spatial formation, phase elasticity, self-consistency, and coupling with the
global field.

This complex dual structure provides an ontological foundation for explaining matter and

space, condensation and elasticity, and locality and globality within a unified energy
framework.

2. The Theory of the Complex Quaternionic Spherical
Oscillator

COD defines the fundamental unit of stable existence as a Complex Quaternionic Spherical
Oscillator.
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The fundamental wave state is

Y(r) = A(r)e'd(r),

and the quaternionic phase state is expressed as

Q=Qo+ Qii +Qj + Qsk.

The three mutually orthogonal and noncommutative phase axes are not merely coordinate
axes. They are structural degrees of freedom through which an entity acquires individuality

and spherical self-consistency.

Qo is not a predetermined fixed center. It is an equilibrium center that emerges through
recursive phase adjustment and self-consistent oscillation.

The Complex Quaternionic Spherical Oscillator is therefore not a material object placed

within a pre-existing space. It is the integrated Fundamental Geometric Structure through
which matter and space are formed together.

3. The Theory of Multiplicative Invariance

COD proposes that the scale structure of nature is not preserved merely through linear
addition or coordinate transformation. It is maintained self-similarly through invariant
relations of ratios and products.

Its fundamental structure is expressed as

M/M_T =1/R,

or equivalently,

M-R=M T-r.

More generally,

Kr=%

and

1Qil-IP;l = IP;1-1Qjl

express multiplicative-invariant relations that preserve structural self-identity across different
scales.
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Multiplicative invariance is not an auxiliary mathematical property of COD. It is the
fundamental algebraic principle through which a Complex Quaternionic Spherical Oscillator
preserves its intrinsic structure while its magnitude and phase degrees of freedom change.

4. Spatial Geometry Based on V3

Within COD, V3 is not an empirical correction factor introduced to fit observational values.
When three orthogonal phase axes combine isotropically,

li+j+k|=13.

Thus, V3 is the intrinsic norm of the three-axis complex quaternionic structure. It provides the
geometric foundation for spherical space formation, phase radius, mass condensation, and

scale development.

This V3 geometry is used as a basis for deriving spatial size, radius, density, and phase
structure directly, without presupposing a relativistic metric.

5. The Theory of Mass Generation

COD does not treat mass solely as an externally given fundamental quantity.

Mass is understood as the result of the self-consistent condensation of the phase gradient of a
complex wave.

Its basic structure is expressed as
E o |[VOP

and

M « [[VOP dV.

Energy is manifested as the intensity of a phase-gradient structure, while mass is a nonlinear
condensation and closure of that phase gradient within a spherical domain.

From this perspective, mass is not simply an amount of matter. It is an intrinsic spatially

condensed state formed when complex energy reaches multiplicative-invariant phase
equilibrium.

6. Time-Independent Phase-Equilibrium Dynamics

COD does not define natural motion as a continuous trajectory generated along the time axis.
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Motion is a self-consistent process through which mismatch between a local phase structure
and the global phase field is recursively reduced.

Its fundamental conditions are expressed as
S ©=0,

% Kjj sin(®; — @) = 0,

and

A(AD) — 0.

Space is therefore not a static background.

Space itself is a dynamical structure that continuously readjusts in order to preserve the phase
equilibrium of complex energy.

Time is not the cause of this motion. It is a measurement variable used to record sequentially
the phase-realignment process that has already occurred.

Cross-Validation of Theoretical Consistency

COD does not merely present these concepts as a collection of independent hypotheses.
Complex Energy Theory,

the Theory of the Complex Quaternionic Spherical Oscillator,

the Theory of Multiplicative Invariance,

V3 geometry,

the Theory of Mass Generation,

and time-independent phase equilibrium

are mutually connected within a common ontology and an algebraic-geometric structure.

These theoretical components repeatedly reveal the same mathematical pattern when applied
to different physical problems.

The relation between local mass and the global spatial field,

the relation between mass and phase radius,

5
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the relation between the real and phase components of complex energy,

the orthogonal-axis structure of the spherical oscillator,

multiplicative invariance across scales,

and the recursive reduction of phase mismatch

do not constitute separate explanations. They converge toward a single structural principle.
COD has applied this mathematical structure to multiple fundamental problems in physics
and mathematics and has examined computationally whether the resulting solutions remain
consistent with the same underlying ontology.

The strength of COD therefore does not lie merely in proposing a new philosophy.

Its strength lies in its pursuit of consistency among three interconnected levels:
Ontological consistency

l

Algebraic-geometric coherence

l

Agreement between calculation and measurement

An Integrated Interpretation of Fundamental Problems

On this foundation, COD interprets within a single complex-energy structure several
problems that conventional physics has treated as separate domains.

Gravity
= a self-consistent phase-gradient structure between a local mass mode and the global phase
field

Dark energy
= phase-elastic energy retained by the global spatial field

Dark matter
= non-directly observed local phase-condensation energy and its gravitational effects

Black hole

= not an infinite singularity, but a finite supercondensed structure in which phase degrees of
freedom are closed to an extreme limit
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Time

= not an independent physical substance, but a virtual compensatory axis for sequentially
measuring phase motion

Mass

= a state in which the phase gradient of a complex wave is multiplicatively condensed within
a spherical structure

Within this framework, each problem is not resolved by introducing a separate unknown
component or an independent hypothesis.

They are understood as different physical manifestations of a single complex-energy
ontology and phase-equilibrium geometry under different scales and boundary conditions.

Extension into Engineering Theory

COD does not remain confined to ontology and fundamental physics.
Its structures of complex energy and phase equilibrium are being extended into a foundation
for diagnosing inefficiencies in practical engineering systems and proposing new design

principles.

Conventional engineering relies largely on time-axis-based control, external-force-centered
adjustment, fixed-frequency synchronization, and retrospective feedback.

COD-based engineering, by contrast, is designed to measure phase mismatch directly and
actively reduce it in accordance with minimum-action and self-consistency conditions.

Its fundamental process can be expressed as follows:

Measurement of phase states

l

Detection of phase mismatch

l

Analysis of complex vectors and quaternionic states

l

Verification of multiplicative-invariant conditions

l
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199  Self-consistent phase correction

200 |

201 Reduction of energy loss and unnecessary oscillation

202  This principle provides theoretical alternatives applicable to difficult engineering fields,
203  including electrical power, communications, semiconductor processing, nanomaterials,

204  robotics, mobility, acrospace, energy storage, quantum communications, superconductivity,

205  and nuclear fusion.

206  The engineering extension of COD is therefore not merely an application of a fundamental
207  theory.

208 It constitutes an additional process of cross-validation, examining whether Complex Energy

209  Theory and phase-equilibrium principles can preserve consistent efficiency in the design,
210  control, and optimization of real systems.

211 The Present Theoretical Status of COD

212 COD has developed into an integrated theoretical system connecting four levels.
213 First, an ontology defining the essence of existence as complex energy.

214 Second, an algebraic-geometric mathematical system based on the Complex Quaternionic
215 Spherical Oscillator and multiplicative-invariant geometry.

216  Third, a physical theory that expresses mass, gravity, space, and motion in calculable forms.

217 Fourth, an engineering theory that seeks to improve the efficiency of real systems through the
218  direct control of phase mismatch.

219 It s therefore inaccurate to characterize the present state of COD as merely declarative or as a
220  philosophical alternative.

221 COD has already entered the stage of an integrated theory of nature that has
222  established a consistent ontology,

223 constructed an algebraic-geometric mathematical structure,

224  examined computational consistency across multiple physical problems,

225  and extended its principles into a systematic engineering framework.
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Individual calculations and predictions must, of course, continue to be tested through
independent data, reproducible experiments, and quantitative comparison with existing
theories.

This requirement does not mean that COD remains at a declarative stage.

Rather, COD has already constructed a substantive theoretical framework integrating

mathematical formalization, physical calculation, metrological comparison, and engineering
extension beyond its original ontological proposition.

Conclusion

General relativity is an important geometric model that enables sophisticated calculation and
prediction within a particular range of applicability.

Nevertheless, the theory possesses clear limitations arising from
the absence of a complex-energy ontology,

a spacetime coordinate structure dependent on the time axis,

the absence of a physical mechanism of space formation,

and singularity and divergence under extreme conditions.

Recognizing the achievements of general relativity and criticizing its ontological and
methodological limitations are not mutually contradictory.

COD does not merely identify these limitations.

By integrating Complex Energy Theory, the Theory of the Complex Quaternionic Spherical
Oscillator, the Theory of Multiplicative Invariance, V3 geometry, the Theory of Mass
Generation, and time-independent phase equilibrium, COD reconstructs the foundations of
physics.

It has also applied this framework across mathematical problems, physical measurement,
cosmological phenomena, and engineering challenges in order to examine its internal
consistency and practical efficiency.

COD is therefore no longer a theory that merely declares a possibility.

COD is an integrated theory of nature that connects ontology, algebraic geometry,

physical calculation, measurement, and engineering within a single coherent complex-
phase structure.
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