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THE ONTOLOGICAL SHIFT: INTERPRETATION, NOT ARCHITECTURE .ﬁé‘ii::
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STAGE 1 (2025)
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STAGE 2 (2026)

COGNITIVE ARCHITECTURE

GEOMETRIC THEORY

STAGE 3

PRIMARY OBJECT:

Engineering Modules
& Representations

DEFINITION OF MEANING:
Symbolic similarity
and relevance

EVALUATION METRIC:

Task performance and
interpretability

e PRIMARY OBJECT:
Paths through
/constrained manifolds

e DEFINITION OF MEANING:

Identical admissible
future continuations

e EVALUATION METRIC:
Admissibility
preservation
(Lyapunov dynamics)

UNIVERSAL INVARIANT

* PRIMARY OBJECT:

Organized persistence
under constraints

e DEFINITION OF MEANING:

Relational coherence
across domains

e EVALUATION METRIC:
Structural Universality

EQUATION:
T: Rep => Adm
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THE FOUR MATHEMATICAL PRIMITIVES

TRAJECTORY SPACE (X)

Topological space of all agent-environment
histories, equipped with measure u.

ADMISSIBILITY STRUCTURE (A)

Specifies permitted transitions. A state is valid only |
relative to allowed future continuations along a trajectory. |
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PROJECTION SYSTEM (P;)

P;={p;: X - M,;}. Continuous surjections from high-dimensional
histories onto lower-dimensional operational manifolds.

PERSISTENCE FUNCTIONAL (P)

P(X,P;, A). A Lyapunov-type functional measuring how well
the projection preserves admissibility under field dynamics.

W
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&1 NotebookLM



X

“fiber bundle” X
for high-dimensional
human/agent
trajectories

THE MINIMAL PROJECTION THEOREM

X1 ~ Xo & A(X1) = A(Xp)

Semantic Equivalence

Meaning is relational, not intrinsic.
Two states are semantically equivalent
if and only if they share identical
future admissible continuation structures.
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ADMISSIBILITY AS A RELATIONAL CONSTRUC

l
Admissible State !

State lies in the closure of |

A-preserving transitions.
I

A e e

Current
State @

!
Whitney Stratification 1

Barrier

' Concept Definition

| A state x is admissible relative to trajectory -~y only
if it lies in the closure of A-preserving transitions.
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Semantic
Null

Mathematical Implication

Trajectories can only cross from stratum S, to Sp |
if 4'(t) is an element of T,(tp)-Sg. Non-admissible
crossings produce semantic nulls. |
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THE PHYSICS OF COGNITION: RSVP FIELD DYNAMICS

I3 Phi (Scalar Potential)

O + u?d = p(v,S)

Semantic salience. Local
maxima of Phi are Lyapunov
stable attractors.

=

v (Vector Flow)

as
Vip V= ——

M ot
Semantic tendency.
Diverging flow loses
admissibility;
converging flow gains

IE.
~

-

S (Entropy/Turbulence)

%+v-?M5 = o(®,v)

where S(x,t) = log|A(x,t)]
Semantic ambiguity.

-
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HALLUCINATION AS COHOMOLOGICAL FAILURE

The Failure Mode Hierarchy
Failure Mode Geometric Characterization

Local coherence without

global coherence S exist but do not glue

Disconnected global M 1is not connected

coherence
f/- Obstruction to section
construction [c] #0 in H'(M, F)
// (Hallucination)
Holonomy-induced Parallel transport
memory distortion rotates section

Locally coherent at every vertex, but globally
impossible to construct as a single section.
Represents the Cech class [c] in H!(U;F).

Persistent cognitive

conflict [c] has infinite order
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MEMORY AS STABILIZED FIELD RESIDUE

Persistence Retrieval

<— Initial Excitation

Memory Persistence Bound

"""""" Stable
Residual Gap

Field Strength (Phi)

P et (33) = Z wmq’m(m)

Time (t)
: _ Retrieval is active resonance (superposition
Gronwall inequality decay: Pthresh converging to a true global section), not
overcomes ambient entropy pressure to passive database indexing. Memoization is
prevent complete erasure. a discretized admissibility sheaf.
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THE 2025 ARCHITECTURE: ADMISSIBLE COMPUTATION PIPELINE

H=GLURSVPoMoToF,0G,0oR
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o _ _ : Progressive
Cue Activation Personalized Representation  TARTAN Recursive Latent Memory Reasoning Core
(R) Graph (G,) (E2) Tiling (T) Stack (M) (GLU_RSVP)
Generates Gaussian GNN encodes semantic Maps graphs Whitney stratification Causal influence Entropy-constrained
relevance fields. neighborhood. to fields. of semantic space.  tracing via I(M; —y). gating layer.

Well-typed HYDRA programs do not produce inadmissible states. Compositionality is mathematically guaranteed.
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[ Semantic Infrastructure 1 [ Yarncrawler J

Three-layer implementation stack:

Lean 4 specification -> Rust runtime -> Python analysis
A NotebookLM



AGENCY PROJECTION AND FIBER COLLAPSE

Trajectory Space (X)
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/ Vo \y’. b \ﬂ Fibers collapse into
| . discrete points.

The Pathology 1s Structural Gauge Invariance
When M is mistaken for X, the fiber (causal history, A faithful theory of meaning must be formulated in
context, contingency) is collapsed to a point. gauge-invariant quantities: those constant on fibers.

Behavioral observation is always a double projection.
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SYNTHESIS: The Structural Universality Conjecture

T: Rep => Adm

Hallucinating AI System Toxic Meritocracy

F
P

Mistaking a local coherence coordinate Mistaking a narrow achievement coordinate
for the true global trajectory space. for the full contingency of a human life.

Meaning, memory, AI agency, and political economy are exact specializations of the same
geometric invariant: organized persistence under constraints (X, Pi, A, P).
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THE PATHOLOGY OF PROJECTION COLLAPSE

DOMAIN PHENOMENON ””?;Hésng%:gfggm W(HTP;ITE IFSIBLEORS)T
AI Safety Anthropomorphism Behavioral output Giﬂiﬁ;f,ﬁ%iﬁ%iﬁ?e
Social Media Identity Collapse Profile metrics Congizggﬁﬁogzma"
Governance Metric Fixation The measure The measured reality
Optimization Goodhart’'s Law Proxies The actual target
Economics Meritocratic Hubris Credentials & Income  Circumstance, luck,

& social capital

Coordinate Dominance: When one coordinate (s,) acquires dominant weight, Riemannian structure

warps. Social navigation is governed by a total ordering, destroying the rich fiber structure.
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Collective Admissibility and Open Frontiers

The Ultimate Invariant Open Problems & Predictions
Formula: ~ Prediction: AI brittleness perfectly
: . corresponds to low S in the trained
Acollective = cOl lmiA(?') model’s manifold.

— Priority 1: Global regularity of RSVP
equations (Do smooth initial data
yield global classical solutions?).

Meaning is relational.
A society, like an AI e
system, 1s collectively [
admissible only 1f its
transition dynamics |
preserve coherent future /
trajectories for all |
participants. If the
colimit collapses, the AL = PIiDIity 5§ Computing pIOjECtiOﬂ
shared semantic manifold cohomology H*(M,TF).

loses 1ts global section.

— Priority 2: Source term derivation
(p and sica) for specific cognitive
domains.
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