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Section 3 — The Three Fundamental Equations of CUWF

(Collapse-Field PDE — Geometry-Curvature PDE —> Renormalization/DOF Flow)

Section 1 extracted the mathematical components required for C-7 from Papers C-2 through C-6.
Section 2 organized those components into three structural layers: the Field Evolution Layer, the
Geometry Update Layer, and the Scale Renormalization Layer. Section 3 now converts those layers

into the three fundamental equations of CUWF.

This section is the first point in Paper C-7 where the theory becomes fully operational. The variables are
no longer only conceptual objects. They are now placed into explicit evolution laws over entropic

evolution T.

The three equations are not separate theories. They are three projections of one deeper mechanism
that will be unified in Section 4. Their role here is to show, with maximum clarity, what must evolve

before one can write the single CUWF Master Equation.
The three mathematical engines are:

Equation A — Collapse-Field PDE: how the collapse configuration X evolves.

Equation B — Geometry-Curvature PDE: how the entropic metric gij and curvature .'RIJ'KL evolve.

Equation C — Renormalization/DOF Flow: how N_eff changes under topology, soft modes, curvature,
and nonlocal connectivity.

Once these three equations are stated explicitly, Section 4 can compress them into one Master

Equation governing the entire CUWF universe.

- ____________________________________________________________________________________________|
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3.1 Preliminaries — Variables, Domains, and Entropic Evolution

All CUWF evolution in this section is written with respect to entropic evolution T, not clock-time t. The

variable T indexes collapse progress, structural reconfiguration, and coarse-grained irreversibility.

Physical time, if it appears, is treated later as an emergent projection of ordered collapse and

geometry update.

The equations operate on the entropic manifold IME or its associated configuration domain, not

inside pre-existing spacetime coordinates. This distinction is essential: CUWF does not assume

spacetime as the background of physics. It treats geometry as part of the evolving state.

Symbol

Meaning

Role in Section 3

X(0,T) or X(x,T)

Collapse configuration field

Primary state variable of

Equation A

Y1)

Informational density or

structural amplitude

Field density feeding collapse

and nonlocal terms

CD[X] or CD(x,'E) Collapse potential / entropic Determines local descent
stability landscape direction
gij(x,T) Entropic metric on ME Evolving geometry of collapse
accessibility
rIjK Entropic connection Describes transport of collapse
directions across ME
fRIjKL or fRijkl Entropic curvature tensor Curvature response of the

collapse manifold

= effor Eij(x,x','[)

Effective nonlocal connectivity /

entanglement kernel

Cross-layer coupling between
field, geometry, and

renormalization

Kij(x—x ;£ (T))

Nonlocal interaction kernel

Controls range and shape of

cross-region coupling
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f(t) Dynamic entropic correlation Sets the effective scale of
length nonlocal influence

N_eff(T) Effective active degrees of State resolution updated by
freedom Equation C

A_soft Soft-mode eigenvalue Branching/topology trigger

detT Tensor degeneracy indicator Topology-transition trigger

AE Laplacian-like entropic operator | Diffusion or smoothing

contribution to field evolution

The common domain condition is:
x € ME

where ME denotes the entropic manifold. When O is used instead of x, it emphasizes internal
configuration coordinates rather than spacetime coordinates. In either notation, the equations remain

CUWEF equations on entropic geometry, not ordinary PDEs on a fixed spacetime background.

3.2 Equation A — Collapse-Field PDE
(Motion of Reality)

The first fundamental equation describes the motion of the collapse configuration field X. This is the
dynamical core of CUWF because it states how reality moves before spacetime, particles, or

measurement outcomes appear as effective descriptions.
At the structural level, Equation A is inherited from the Field Evolution Layer in Section 2:
0x/0t=—V®d + DV2x + NonlocaI[E_eff]
In its more explicit tensor-kernel form, the collapse-field PDE can be written as:
OXixT/OT = —GijixT) 0D/AX; — [ Kijix—xTL(T) =_effj(x DX T—=Xj(x" T dx’ + D AEX;

The equation contains three physical contributions.

]
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Term Meaning Physical Role

—Gijj aq)/an Metric-weighted collapse Local motion toward lower
descent entropic potential

D AExi Entropic diffusion / micro- Smoothing, fluctuation
fluctuation correction damping, and local

regularization

—fKij E_eff,j[Xj(x)—Xj(x')]dx' Nonlocal connectivity Entanglement-like pull between
contribution distant or entropically

connected regions

This equation should not be interpreted as a Schrodinger equation written in different notation. It does
not describe a probability amplitude evolving in Hilbert space. It describes the collapse configuration

itself moving through entropic geometry.

When the local descent term dominates, the dynamics approach classical stabilization: X follows
stable collapse basins and macroscopic pointer-like configurations appear. When the nonlocal = _eff
term dominates, distant components of X remain correlated and entanglement-like behavior becomes
visible. When AE or diffusion-like terms dominate locally, micro-fluctuations are smoothed or

redistributed.

Thus Equation A already contains the seeds of three familiar domains: classical stability, guantum
correlation, and decoherence-like smoothing. In CUWF, they are not separate postulates. They are

different dominance regimes of the same collapse-field PDE.

3.3 Equation B — Geometry-Curvature PDE
(Reality Shape Changing ltself)

The second fundamental equation describes how the geometry of the entropic manifold evolves. In
CUWEF, collapse does not occur on a fixed background geometry. Collapse modifies the geometry that

later appears as spacetime, curvature, and gravitational structure.
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The structural form of Equation B is:
0gij/0T = F_geom(®, 0°D, = eff, R, ...)

A Ricci-flow-like CUWF form may be written as:
0gij/0T = —2Rjj + S_macroij + T _top,ij

where S_macro,ij represents collapse-generated macroscopic source structure, and T_top,ij
represents topology and nonlocal-connectivity corrections. In the collapse-Hessian representation

used in the earlier CUWF formulation, the same geometry update is expressed as:
Jgij/0T = —a 3°D/(OXi0X;) + BFij(=_eff)
with the nonlocal geometry-response term:
- I - I [ I
Fi(=_eff) = | Kijixx) Z_effxx DX T —X(x T2 dx

These two representations emphasize different aspects of the same layer. The Ricci-flow-like
expression highlights curvature relaxation and basin reshaping. The collapse-Hessian expression

highlights the fact that geometry responds to the second-order structure of the collapse potential Q.
The physical content of Equation B is:

Curvature is collapse-sourced, not mass-sourced at the fundamental level.

The metric gij evolves because collapse reorganizes the accessibility structure of ME

Nonlocal connectivity = eff can modify curvature response and create wormhole-like or conifold-like
topology.

General-relativistic curvature appears later as a limiting projection of this entropic geometry update.

Equation B is therefore the CUWF origin of gravity. It replaces the idea of geometry as a pre-existing

stage with geometry as an evolving response of collapse reality itself.

]
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3.4 Equation C — Renormalization and DOF Flow

(Compression, Branching, and Resolution Change of Reality)

The third fundamental equation describes the evolution of effective degrees of freedom. This is the part

of CUWF that explains why reality does not remain an uncontrolled high-dimensional quantum chaos.

The universe continuously renormalizes its active resolution as collapse, curvature, and topology

change.

The structural form is:

In rate form, the same principle may be written as:

N_eff(T + AT) = R{N(T) | A_soft, R, =_eff, detT }

dN_eff/dT = R_N(N_eff, A_soft, | R), =_eff, detT)

The response rules are qualitative at this stage but mathematically decisive:

Trigger / Condition

Effect on N_eff

Physical Interpretation

7\_soft —0 Branch opening or DOF split Quantum-like branching /
measurement selection
large |le DOF compression or mode Classical basin formation and
merging curvature stabilization
= eff>= ¢ Shared or nonlocal DOF Entanglement-mediated
activation connectivity
detT —0 Discontinuous topology update | Conifold-like transition or law-

shift event

stable basin reached

N_eff reduction or plateau

Macroscopic stability and

classical persistence
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Equation C is the renormalization engine of CUWF. It determines how many independent variables the
universe effectively needs at a given stage of collapse. In this sense, N_eff functions like the active

resolution of reality.

When N_eff decreases, unnecessary degrees of freedom are removed and classicality becomes
possible. When soft modes open, branching can occur and effective quantum randomness appears.

When topology changes, the renormalization flow can jump rather than vary smoothly.

Without Equation C, the collapse-field PDE and geometry PDE would move reality, but they would not
explain why stable macroscopic worlds emerge. Equation C supplies irreversibility, coarse-graining,

and the effective arrow of time.

3.5 Coupling Among the Three Equations

Equations A, B, and C are stated separately for clarity, but they are not independent. Each equation

feeds the others.

Equation A changes X, and changes in X alter D, =_eff, and the collapse stresses that shape gij.
Equation B changes gij and fRIjKL, and these changes alter the descent paths available to X. Equation
C changes N_eff, and this changes which modes, branches, kernels, and topology structures remain

dynamically active.

Their coupling can be summarized as:

or more explicitly:
Collapse motion — geometry response — topology/DOF update — modified collapse motion

This closed loop is the first operational form of the CUWF universe-machine. It is deterministic at the
level of the full system, but it can generate apparent quantum randomness when soft-mode

bifurcations or topology transitions become inaccessible to a local observer.

]
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3.6 Compression into the Three-Equation System

The complete Section 3 result can now be written as a three-equation system:
(A) OX/0T = —Gij ODP/AX) + DAEXi — [ Kij=_effiIXj)—Xj(x ) 1dx’
(B) agij/a‘t = —ZRij + S_macro,ij + T_top,ij
equivalently: agij/a’f =— aZ(D/(aXian) + BFij(E_eff)
(C) N_eff(T + AT) = R{N(T) | A_soft, R, =_eff, detT }
This system expresses the full pre-unified CUWF structure:

Equation A gives motion: how X evolves.

Equation B gives shape: how geometry and curvature evolve.

Equation C gives resolution: how active degrees of freedom evolve.

Motion, shape, and resolution are the three mathematical responsibilities that must be fused into the

Master Equation.

3.7 Result of Section 3
Section 3 has formalized the three fundamental equations required by CUWF. Starting from the layer
architecture of Section 2, it derived the explicit mathematical roles of collapse motion, geometry

update, and scale renormalization.

The result is not yet the final Master Equation. It is the necessary intermediate stage: the point at which
CUWEF has become a three-equation dynamical system. Section 4 will now compress this tri-system

into a single universal state equation.
The essential conclusion of Section 3 is:

CUWEF dynamics = Collapse-Field Evolution + Geometry-Curvature Evolution + DOF Renormalization

]
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Everything that later appears as quantum measurement, gravitational curvature, classical stability,

topology change, or cosmological evolution begins from this three-equation structure.
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