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LEVEL 5 — Quick Reference and Symbol Index

Level 5 is the quick-access layer of the CUWF Mathematical Handbook. Its purpose is not to teach
every concept in full depth, but to give readers a reliable symbol index, operator summary, tensor
summary, geometry summary, entanglement summary, and cross-reference guide that can be used

while reading later levels.

This level also normalizes notation across the C-series. Earlier drafts used the field-level symbol W as
the main object. In the final C-series convention, the full CUWF state is written as , while W is

retained as a field-level or pedagogical representation of the collapse-wave component.

Notation convention for Level 5

Notation Meaning Use in this handbook

Q(T) = {X(T), 9(T), =_eff(T), Full CUWF universe-state Official full-system notation for C-

N_eff(T)} 7, C-8, and C-9.

dQ/at = —V_F e[ Full CUWF dynamical law Used when describing the

complete coupled system.

V. FcQ1=0 Stable / stationary / Used for fixed points, attractors,
admissible projection and stable projection regimes.
condition

Wx,T) Field-level wave Used for pedagogical equations,
representation numerical examples, and single-

field reductions.

0¥/t =—-56c06W Field-level gradient-flow A simplified projection of the full

form Q-equation.

]
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5.1 Complete Symbol List (A-Z)

This list serves as the official quick symbol index for the handbook. It is intentionally compact. Detailed

explanations are developed in the relevant levels.

Symbol Quick meaning Primary role
A_k Mode amplitude at wave Used in spectral analysis and mode
number or mode index k. evolution.
A_E Entropic amplitude or strength | Used when comparing ordinary amplitude
of a wave in entropic geometry. | with entropic-geometric amplitude.

Clg] Curvature functional. Component of G that encodes geometry and
curvature response.

C(x,y) General coupling kernel. Generic coupling; not necessarily
entanglement-specific.

A Standard Laplacian. Measures local deviation from neighborhood
average in ordinary geometry.

AE Entropic Laplacian. CUWEF Laplacian defined on entropic
geometry.

€ Entropic drift. Direction and intensity of entropy-driven flow.

CD[X] Collapse potential. Functional landscape governing collapse
susceptibility and basin formation.

rAk_ij Christoffel symbol. Connection coefficient describing how
coordinates bend on a manifold.

g_lj Metric tensor. Defines ordinary geometric distance and
angle.
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g_ij~(E) Entropic metric tensor. Defines distance and geometry in CUWF
entropic space.

G[Q] or G[X] Generator functional. Central functional from which CUWF
dynamics and stable projections are
obtained.

An Eigenvalue indexed by n. Classifies stability, growth, decay, or neutral
behavior of modes.

L_E CUWF stability operator. Linearized operator used to test perturbation
growth or decay.

=(x.y) Entanglement kernel. Field-level nonlocal coupling between points
or modes x and y.

= eff Effective entanglement / Full-system nonlocal coupling used in -

nonlocal connectivity. level equations.

N_eff Effective active degrees of Measures the currently active resolution of

freedom. the CUWF system.

pP(x) Density or probability density. Used for local density, probability, or
distributional descriptions.

p_eff Effective reduced density Reduced description after collapse, coarse-

matrix. graining, or entanglement constraints.

Wx,T) CUWEF wave field. Field-level representation of the collapse-
wave component of Q.

Q) Full CUWF universe-state. Official full-state object: Q = {X, g, =_eff,
N_eff}.

T Entropic evolution parameter. Orders collapse, geometry update, and
resolution flow; not ordinary clock time.
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5.2 Operators Summary

Operators describe how CUWF fields change, flow, stabilize, or couple. The same visible symbol may

have an ordinary mathematical meaning and a CUWF-specific meaning, so the context must be read

carefully.

Operator Meaning CUWEF use

a/ax_i Partial derivative with respect to | Measures change along one axis while

coordinate x_i. holding others fixed.

0/0T Derivative with respect to Measures change under CUWF evolution,

entropic evolution T. not necessarily laboratory time.

\Y Gradient. Direction of steepest increase; in CUWF,
used for entropy, potential, and generator
gradients.

V. Divergence. Measures convergence or spreading of a
vector field; useful for collapse sinks and
sources.

Vx Curl. Measures rotational or swirling structure in
a vector field.

A=V: Standard Laplacian. Diffusion, smoothing, neighborhood
deviation in ordinary geometry.

AE Entropic Laplacian. Laplacian adapted to entropic geometry
and the entropic metric.

O D’Alembertian. Relativistic wave operator used mainly for
comparison.
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O_E Entropic d’Alembertian. CUWEF-style wave operator on entropic
geometry, when defined.
et % Functional derivative of G with Field-level generator gradient.
respect to W.
V_TG[Q] Generalized functional gradient | Full-system CUWF gradient across X, g,
of G over Q. =_eff, and N_eff.
L_E Stability operator. Determines whether perturbations decay,
grow, or remain marginal.

Full-system law: dQ/dt = —V_TG[Q]

Field-level pedagogical law: o¥0t = —6c6W

Stable projection / attractor condition: V_TG[Q] =0

5.3 Tensors Summary

Tensors encode geometry, curvature, stress, and directional structure. In CUWF, tensor notation

appears in both ordinary geometric comparisons and entropic-geometric equations.

Tensor Meaning Primary use

a_ij Metric tensor Defines distance and angle in ordinary
geometry.

g_ij"~(E) Entropic metric tensor Defines geometry shaped by entropy,
collapse, and wave structure.

[~k Christoffel symbols Connection coefficients used for covariant
derivatives and geodesics.

R_ijkl Riemann curvature tensor Full curvature tensor of ordinary geometry.
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R_jj Ricci tensor Contracted curvature tensor measuring
volume distortion.

R Ricci scalar / scalar curvature | Single scalar summary of curvature.

R_ij~(E) Entropic Ricci tensor CUWF curvature object derived from
entropic geometry.

IRA(E) or R E Entropic scalar curvature Scalar curvature of the entropic manifold.

T_ij Stress or source tensor Used in comparisons with GR or CUWF
stress-like formulations.

2 jj Collapse stress tensor CUWEF-specific tensor for collapse-generated
stress, when defined.

5.4 Geometry Summary

Concept

One-line definition

CUWEF role

Manifold

A space that looks flat locally but

may curve globally.

Base language for ordinary

geometry and entropic geometry.

Entropic manifold

CUWF geometry shaped by
entropy, collapse, and

connectivity.

Primary arena for CUWF collapse

and curvature mathematics.

Line element ds?

Infinitesimal distance formula on a

manifold.

Defines local distance and path

length.

Entropic line element

ds_E?

Distance formula on entropic

geometry.

Measures cost or distance in

entropy-shaped space.

Geodesic

Straightest or extremal path in

curved geometry.

Represents natural motion or

collapse pathways.
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Ricci flow Metric evolution by curvature. Comparison model for geometry
smoothing.
Entropic curvature flow | Ricci-type flow modified by CUWEF geometric evolution rule.
entropy and collapse.

Ordinary line element: ds? = g_ij dx”™i dx™j
Entropic line element: ds_E2 = g_ij"(E) dx”i dx"j
Ricci flow: O0g_ijj0T = —2R_jj

Entropic curvature flow: ag_ijA(E)/aT = —2R_ij"~(E) + source terms from collapse / entropy

5.5 Entanglement Summary
CUWEF uses entanglement language in two related ways. E(x,y) is the field-level kernel used in
pedagogical and numerical settings. =_eff is the full-system effective nonlocal connectivity term used

in the (Q-level Master Equation.

Symbol Meaning Use
Wx,1) Wave field encoding relational Carries collapse, morphology, and
structure at field level. mode information.
E(x,y) Kernel expressing coupling Field-level entanglement / correlation
between x and y. kernel.
= eff Effective nonlocal connectivity. Full-system coupling among collapse,
geometry, and resolution.
K_ent(x,y) Entanglement kernel form. Computational representation of
nonlocal coupling.
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P_eff Reduced density matrix or Useful for projected or subsystem
reduced state. descriptions.
N_eff Effective active DOF count. Shows how many independent modes
remain after collapse/coarse-graining.

Example field-level entanglement term: fE(x,y) W(y) dy

Full-system notation: =_eff € Q—coupling structure

5.6 CUWF-Specific Symbols Summary
This subsection collects the CUWF-specific symbols most often used in later levels. These symbols

should be treated as standard within the C-9 handbook.

Symbol Short definition Preferred interpretation

AE Entropic Laplacian Measures diffusion-like structure on

entropic geometry.

€ Entropic drift Entropy-driven flow that transports

collapse and curvature patterns.

(D[X] Collapse potential Determines collapse susceptibility and

basin structure.

L_E Stability operator Identifies modes that grow, decay, or

remain marginal.

G[Q Generator functional Full CUWF generator for collapse,

geometry, nonlocal connectivity, and

resolution.
et % Field-level functional Used in simplified field evolution o¥ot
derivative = —0G/6W.
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V_TG[Q] Full generalized functional Used in the official full-system equation
gradient dQ/at = —V_Faq[Q1.

V_FceQi=o0 Stable / stationary condition Attractor, fixed-point, or stable projection

regime.

E(x,y) Entanglement kernel Field-level non-Hilbert coupling kernel.

= eff Effective entanglement Cross-layer coupling in the full CUWF
connectivity state.

N_eff Effective active degrees of Active resolution of the system after
freedom collapse and renormalization.

5.7 Cross-Reference by Paper Section

The following cross-reference is a practical reading guide. It helps the reader locate where each

mathematical tool tends to appear across the CUWF paper system.

Toolset

Where it appears

How to use it

A

Basic operators: 6 V.,V

Paper A foundations; C-9 Levels

0-1

Used throughout all formal

sections.

Geometry: manifolds, g_ij,

I, Rjkl

Paper A geometry sections; C-9

Level 2

Needed for curvature and

geometry arguments.

Entropic geometry: g_E,
AERE

Paper C geometry papers; C-9
Levels 4,11, 15

Defines CUWF-specific geometry.

Generator functional G[Q]

C-7, C-8, C-9 Levels 14-15

Central unifying object.

Collapse potential CD[X]

Paper A collapse papers; C-7; C-

9 Levels 4, 6, 14

Drives collapse and basin

selection.
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Entanglement kernel = / C-4,C-7,C-8; C-9 Levels 13, 15 Nonlocal connectivity and
= eff correlation structure.
Spectrum and stability: L_E, | Paper A stability papers; C-9 Used for mode growth, decay,
An Levels 6, 12, 18 and stability.

N_eff C-6, C-7, C-8; C-9 Levels 15-20 Active resolution / DOF
regulation.

Variational principles C-7,C-8, C-9 Levels 14-16 Field-level stationary conditions
and full-system gradient
dynamics.

5.8 One-Line Interpretation Table
Symbol One-line meaning
W Field-level wave representation of the system.
Q Full CUWF universe-state.
AE Deviation-from-average operator on entropic geometry.
€ Entropy-flow direction that transports collapse.
CD[X] Instability and collapse landscape of a configuration.
L_E Tester of whether a perturbation grows, decays, or remains neutral.
An Strength and sign of the n-th stability/collapse mode.
=(x,y) Field-level coupling strength between two points or modes.
= eff Effective full-system nonlocal connectivity.
N_eff Remaining active degrees of freedom or active resolution.
Gl Generator functional controlling the full CUWF state.
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oc/dW =0 Field-level stationary condition.
V_TG[Q] =0 Full-system stable projection or admissibility condition.
R_ijkl Full curvature tensor.
g_lj Ordinary metric tensor.
g_ij"(E) Entropic metric tensor.
ds? Infinitesimal distance in ordinary geometry.
ds_E? Infinitesimal distance in entropic geometry.

5.9 Level 5 Practical Cautions

Do not treat W and Q) as identical. W is a useful field-level projection; € is the full CUWF state.

Do not use VG = 0 as the formal final notation unless it is explicitly declared shorthand. The preferred
full-system condition is V_FG[Q] = 0.

Do not confuse OG/OW = 0 with V_.'FG[Q] = 0. The first is field-level; the second is full-system.

Do not treat =(x,y) and =_eff as interchangeable in every context. =(x,y) is the field-level kernel; =_eff
is the effective full-system connectivity term.

Do not treat N_eff as a fixed dimension. It represents active resolution or effective degrees of freedom
and may change under collapse and renormalization.

Do not treat g_ij"~ (E) as the same object as the GR metric g_HV. It is an entropic metric used in the

CUWEF framework.

5.10 Result of Level 5

Level 5 has provided the quick-reference infrastructure for the rest of the handbook. It has collected
the main symbols, operators, tensors, geometry objects, entanglement objects, and CUWF-specific

terms that will appear in Levels 6-20.

]
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The most important normalization introduced here is the two-level notation scheme: Q is the official full-
system state, while W is the field-level representation used for pedagogy, simplified derivations, and
numerical models. This distinction allows the handbook to preserve earlier CUWF equations while

aligning the final C-series notation with the Master Equation standard.
Official full-system law: dQ/atT = —V_FG[Q]
Stable projection / admissible condition: V. FcQi=o0

Field-level pedagogical law: dW/0T = —06G/6W
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