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LEVEL 9 — CUWF Mathematical Appendix and Extended Tools

(Extended Operator Library, CUWF-Specific Tensors, Collapse Kernels, Spectra, Memory Fields,

Topology, Nonlinear Maps, Rank Structure, Fixed Points, and Cross-Reference Tools)

Level 9 serves as the technical appendix layer of the CUWF Mathematical Handbook. Levels 0-8
introduced the basic mathematical language, geometric foundations, physics-formalism bridges,
CUWE-specific machinery, collapse dynamics, full-system integration, and application pathways. Level
9 now gathers the extended tools that support deeper analysis, computation, and cross-paper

consistency.

These tools are not presented as independent physical laws. They are auxiliary mathematical
instruments used to analyze the field-level projection W, the full-system state Q, and the operator
structures that connect collapse, curvature, entropy, entanglement, stability, morphology, memory, and

effective degrees of freedom.

Notation convention for Level 9

Throughout this level, two notational layers are used together:

Notation layer Primary form Meaning

Full-system CUWF form dQat = =V_F Q) Official C-7/C-8/C-9 master
notation for the full universe-

state.

Full-system stationary form V. FcQi=o0 Stable, admissible, fixed-point,

or projection condition.

Field-level pedagogical form dW¥/0t=—6c6W Simplified field-level
representation for collapse-

wave calculations.
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In this handbook, W should be read as a field-level or pedagogical representation of collapse-wave
behavior inside Q. The full CUWF state is better written as Q(T) = {X(T), g(T), =_eff(T), N_eff(T)}.
When older shorthand such as VG = 0 appears conceptually, the precise C-series form is V_Fae[(

=0, or 0G/OW = 0 in field-level calculations.

9.1 Extended Operator Library
What it is

The extended operator library collects CUWF-specific operators used when standard calculus,
geometry, or physics operators are not expressive enough to describe collapse, entropic geometry,

nonlocal coupling, and dimensional flow.
What it is used for

Modified entropic Laplacian AA*_E for entropy-weighted diffusion and collapse smoothing.
Nonlinear stability operator L*_E for perturbations around nonlinearly coupled backgrounds.
Entanglement gradient V_=for measuring directional change in = or =_eff.

Degree-of-freedom derivative a/aN_eff for tracking active-resolution response.

Core formulas / representative forms
A-eEW=V. VYV
L*_E[5l-|-’] = (5F/6UJ)|_{L|J0} OW + nonlinear correction terms
V_= = directional variation of f along the entanglement-connectivity structure
aG/aN_eff = response of the generator to active-resolution change

Interpretation and caution

These operators should be treated as research tools. They extend the ordinary operator vocabulary so
CUWEF can discuss phenomena such as nonlocal collapse linkage, curvature-stability coupling, and

effective-dimensional compression.
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9.2 CUWEF-Specific Tensor Forms
What it is
CUWEF tensor forms package collapse, entropy, drift, memory, and entanglement into geometric

quantities. They allow the theory to express directional stresses, curvature deformation, and memory

imprints in a compact mathematical language.

What it is used for

Entropic curvature tensor gijkl describes curvature generated by entropy gradients and collapse
deformation.

Collapse stress tensor Zij represents directional compression produced by collapse flow.

Drift tensor Dij = asi/axj records how entropic drift varies across the manifold.

Memory tensor Mij encodes persistent wave-geometry imprints after collapse events.

Core formulas / representative forms
gijkl =~ (aZS/axiaxj) gkl
Zij ~ iV 6,-‘1’ + curvature/collapse correction terms
Dij = O€i/0xj
Mij = Wi Wj or Mij(T) = f Wict)W;j(t) dt
Interpretation and caution

These tensors are schematic unless a specific CUWF model defines their exact density, metric, and
coupling constants. Their function is to organize multi-directional CUWF effects for later simulation and

analysis.
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9.3 Collapse Kernel Library
What it is

Collapse kernels describe how one point, node, or region influences another during collapse. They are

especially useful when collapse is not purely local.

What it is used for

Gaussian collapse kernels for smooth local spreading.

Nonlocal entropic kernels for long-range collapse influence.

Memory-preserving kernels for post-collapse imprint retention.

High-frequency suppressor kernels for numerical stabilization and morphology smoothing.

Core formulas / representative forms
K_G(x,y) = exp(—|x—y|* / 20?)
K_ent(xy) = Z(x)=(y) exp(—0Olx—yl)
W new(x) = f K(x,y) W_old(y) dy

Interpretation and caution

The kernel selected determines whether collapse behaves as local diffusion, nonlocal synchronization,
memory-preserving redistribution, or sharp localization. In computation, kernel choice must be stated

explicitly.

9.4 Entropic Spectrum Analysis

What it is

© 2025 CHAYUT TECHASAMRAN 118



WV

EE Paper C-9: CUWF Mathematical Handbook www.cuwfcosmos.com

Entropic spectrum analysis transforms entropy or collapse-related fields into a frequency
representation. It reveals which modes store structure, instability, curvature stress, or collapse

tendency.
What it is used for

Detecting collapsing modes and rapidly growing spectral bands.
Separating stable low-frequency structure from unstable high-frequency spikes.
Identifying curvature or entanglement resonances.

Supporting spectral solvers in Levels 17-18.
Core formulas / representative forms

Slw) = [ s e (—iwx) dx

W) = f W(x) e~ (—ikx) dx

A

O_ent(k) = |=(K)?
Interpretation and caution

The spectrum is diagnostic rather than ontological. A spectral peak indicates dominant structure or

instability in the representation chosen; it does not automatically prove a new physical object.

9.5 Memory Field Formalism
What it is

In CUWF, memory can be modeled as a persistent imprint of collapse structure in wave, geometry, or
entanglement variables. The memory field formalism provides mathematical language for tracking such

imprints.
What it is used for

Modeling persistent post-collapse patterns.
Separating short-term from long-term geometric memory.
Studying recurrence, attractor return, dreamlike internal dynamics, and thought-loop analogues as

research applications.
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Recording history-dependence in computational CUWF simulations.

Core formulas / representative forms
M) = J W) Wiy) K_mem(xy) dy
oMOT = —ym+ Y-

M_g(x) = f R E(xT) dT

Interpretation and caution ~ Memory variables should be introduced only when the model requires
path dependence. They are auxiliary state variables and should not be confused with conscious

memory unless a separate cognitive model is specified.

9.6 Collapse Topology and Entropic Surfaces
What it is

Collapse topology studies the shape class of collapse regions: point nodes, line nodes, sheet nodes,

toroidal nodes, funnels, ridges, surfaces, and basin networks.
What it is used for

Predicting whether collapse concentrates into a point, line, sheet, torus, or surface.
ldentifying geometry that remains after collapse.

Classifying topology-change candidates.

Connecting morphology from Level 10 with dynamics from Levels 6-7.

Core formulas / representative forms
V¥ =0
AEW<o
det(J_LlJ) = 0 = near-line or near-point compression
N_type = argmax{ |6iLIJ|, |6i6,-‘11|, |le|, AW}

Interpretation and caution
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The pair VW =0and A_EW < 0iis a useful collapse-node indicator, but actual topology classification

requires additional curvature, Hessian, Jacobian, or persistence information.

9.7 Nonlinear Collapse Maps
What it is

A nonlinear collapse map describes how a region moves from an initial configuration toward a post-

collapse configuration. It is the mapping version of collapse dynamics.
What it is used for

Tracking final collapse geometry.

Following entropic drift pathways.

Modeling node merging and multi-center collapse.

Building computational update maps for numerical CUWF engines.

Core formulas / representative forms
x=x — VD) + BE(X)
X(T+AT) = X(T) — AT - 6G/OX + drift/coupling terms
Q(t+At) = Q(t) — At V_F6[Qr)]
Interpretation and caution

Nonlinear collapse maps are model-dependent. Their coefficients, domains, and boundary conditions

must be defined before they can be used as predictive equations.

9.8 Entanglement Capacity and Rank Structure
What it is

Entanglement capacity describes how much structured nonlocal connectivity a system can support.

Rank structure gives one possible measure of that capacity.

What it is used for
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Estimating how many independent entanglement channels are active.
Determining whether a system can support multi-node synchronization.
Studying collapse-coupling resolution and graph-like nonlocal structure.
Providing exploratory tools for synthetic or biological correlation models.

Core formulas / representative forms

rank(Z) = k = additional connectivity layer may become active

Es= ff K_ent(x,y) dx dy
N_eff may decrease when = imposes strong constraints across modes
Interpretation and caution

Rank thresholds are research diagnostics, not automatic proofs of consciousness, intelligence, or

physical entanglement. Their meaning depends on the model, measurement, and coupling definition.

9.9 CUWEF Fixed-Point Structures
What it is

Fixed-point structures are configurations where the field-level or full-system flow becomes stationary or
nearly stationary. They include attractors, metastable states, still-wave states, and idealized quiet

configurations.
What it is used for

Detecting attractors and post-collapse stable forms.
Modeling near-stillness and long-term stability.
Classifying metastable basins and transition thresholds.

Providing a mathematical analogue for still-wave or Nibbana-like states when used conceptually.

Core formulas / representative forms
Field-level fixed point: A¥/0T = 0 = 6c/6W =0

Full-system fixed point: dQ/at=0=> V_TG[Q] =0
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Approximate stillness: [|6G/OW)| < €_tol
Interpretation and caution

A fixed point is not necessarily a final state of the universe. It may be local, approximate, metastable, or
representation-dependent. Stability must be checked using second variation, spectrum, or

perturbation response.

9.10 Complete CUWF Dictionary: A to Q
What it is

The complete CUWF dictionary is the master lookup layer for symbols, terms, operators, and

conceptual objects used across Papers A, B, C, and later CUWF extensions.
What it is used for

Maintaining cross-paper notation consistency.
Preventing symbol drift between W-form, X-form, U-form, and Q-form.
Supporting quick reference for readers and future rewrites.

Providing a foundation for glossary appendices.

Core formulas / representative forms
W — field-level collapse-wave representation
() — full CUWF universe-state
Dix]— collapse potential
Cl[g] — curvature functional
=_eff — effective nonlocal connectivity
N_eff — active effective degrees of freedom
GIQ] — full generator functional

Interpretation and caution

]
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Dictionary entries should be kept conservative. If a symbol has multiple historical uses, the C-9
handbook should identify the official current meaning and list older usage as shorthand or pedagogical

notation.

9.11 Master Cross-Reference Map
What it is

The master cross-reference map explains how the levels of the handbook connect. It allows the reader

to navigate from basic mathematics to CUWF-specific tools and then to computation.
What it is used for

Showing dependencies among levels.
Helping readers choose a learning path.
Linking operator definitions to application levels.

Supporting future diagrams, internal hyperlinks, and consolidated appendices.

Core formulas / representative forms
Level 0-1 = basic operators and calculus
Level 2 = geometry and curvature foundations
Level 3 = physics mathematical frameworks
Level 4-7 = CUWF core machinery and Master Equation architecture
Level 8-10 = applications, extended tools, and morphology
Level 11-15 = curvature, stability, entanglement, generator, Master Equation

Level 16-20 = solution methods and computational framework
Interpretation and caution

The cross-reference map should be treated as a navigation tool, not as a proof hierarchy. Some

readers may begin at Level 5 or Level 7 and move backward as needed.
]
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9.12 Summary of Level 9 Tools

Level 9 provides the extended back-end machinery for CUWF. It does not replace the Master
Equation; it supplies additional tools for analyzing, approximating, simulating, classifying, and cross-

referencing the structures generated by the Master Equation.

Tool group Primary function Main connection

Extended operators Modify derivative, stability, and | Levels 4, 6, 15
DOF analysis

CUWEF tensors Package entropy, collapse, Levels 11-14

drift, and memory geometrically

Collapse kernels Control local/nonlocal collapse | Levels 6, 13, 17
spreading

Spectral analysis Detect modes, resonances, and | Levels 18
instabilities

Memory fields Track persistent Levels 8, 20

collapse/geometry imprints

Collapse topology Classify node and surface Level 10
morphology
Nonlinear maps Model configuration updates Levels 16-17

under collapse

Rank structure Measure entanglement capacity | Levels 13, 20

and active linkage

Fixed points Identify attractors and still-wave | Levels 12, 15
regimes
Cross-reference tools Maintain handbook-level All levels

consistency
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Level 9 practical cautions

Do not treat every Level 9 expression as a finalized physical law. Many are operator templates,

diagnostic definitions, or model-building tools.

Use Q-form for full-system claims and W-form for field-level calculations. Mixing them without
explanation causes notation drift.

use V_FG[Q] =0 for full-system stationary or admissible regimes, and 6Gc/OW = o for field-level
stationary conditions.

Rank(Z), memory fields, and fixed-point states can support models of cognition or awareness, but they
do not by themselves prove consciousness.

Every kernel, tensor, and nonlinear map requires explicit domain, boundary conditions, coupling

constants, and numerical scheme before simulation.

Transition to Level 10

Level 9 supplies the extended operator, tensor, kernel, spectrum, memory, topology, and mapping
tools required for deeper CUWF analysis. Level 10 uses these tools to focus specifically on
morphology: the shapes produced by collapse, the classification of node types, the geometry of

contraction, and the surfaces or pathways left behind after collapse events.
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