\/

= \
W(DIVERGENCE) = {C, A, K} N
C d_._F__Ad—-"r E ._::-
e r |I
; ' |

g I,l']S - S ERLSE L) —
O—> X
o e & o
-
— -1, +~ [ ——0

AL_LANGUAGE_MANIFOLD

The Architecture

of Distinctions

Reachability, Repair, and the Hidden | 7
Geometry of Language and Al

W(DIVERGGENCE) = {C,A, K}

&1 NotebookLM



A Grammatical Rule Every Native Speaker
Feels But Cannot Explain

A small red wooden box

s

Opinion

Size

Age » Shape » Colour > Origin > Material —| Purpose

Every English speaker viscerally feels the wrongness of the second phrase. Yet,
the standard linguistic account offers no explanation—it merely lists a 9-slot
sequence. It describes a pattern without proposing a theory.

A wooden red small box
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The Spherepop Interpretation Language Encodes a Gradient
of Identity and Persistence

Observer-relative, highly contextual, easily
/ altered without changing the object.

Opinion, Size

Requires physical intervention to change,
accumulates over time.

Constitutive. To change the material is to
destroy the object itself.

K Origin, Material, Noun /

Pers(P,0) = u({¢ € ® : P(¢(0)) = true})

The order is not arbitrary syntax; it tracks
differential stability.
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Distinctions Survive When They Control Future Actions

Adjective order is a spatial encoding of Reachability Divergence. Distinctions are pushed closer to
the core noun when collapsing them would foreclose futures a community needs to keep open.

Metalworking actions: welding,
forging, casting, grinding,
specialized tools, high heat,
crystalline structures

rfHigh Réachability Di#éfgence:
| Completely different sets of -

'1EDU15' actions, and physics.

Wood vs. Metal

Woodworking actions: sawing,
planing, sanding, gluing,
joinery, grain orientation,
fibers, hand tools

Beautiful vs. Ugly

Common actions: sanding,
finishing, presenting, observing,
evaluating, opinion formation

[;Luw Reachability Divergence:
WIdentical woodworking actions.

& NotebookLM



pressure of cognitive
compression

SHAJARA
(Arabic)

Vocabulary Compresses Until It Threatens Navigation

Across 2,000 languages, words frequently merge to save cognitive space—a process called Colexification. Standard
theory assumes this happens when concepts are ssi semantically similar and contextually easy to disambiguate.
But this theory has a blind spot regarding action.
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The Lexical Anomaly of
High Divergence and
Low Confusability

e |n everyday life, Hand and Arm
are easily compressed.

e Butin a surgical context, their
admissible future regions are
entirely disjoint.

e One opens digital nerve repair;
the other opens orthopedics.

= o

AgAND N ASIRM ~ @

Even if communication is flawless, a

I merged word is structurally inadmissible. )

Contextual Confusability
(Low to High)

Diagnostic Matrix

FINGER / TOE
(Merged safely)

HAND vs. ARM
(Surgical Planning)

r—.

Reachability Divergence
(Low to High)
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Systems Repair Collapse Through Minimal Incremental Augmentation

Spanish Copulas

Ser

(representing constitutive essence)

Estar

(representing contingent state)

Arabic Script (Rasm with Dot)

¢

English Lexicon (Mathematical Morphology)

F(X) =
F(Y) =

@, [)

b, f)

When representational collapse threatens future action, systems do not invent entirely new forms. They apply
morphological repair—adding the absolute minimum possible marker to an efficient base to restore the admissible future.
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Artificial Intelligence Falls
Into the Same Verbosity Trap

The exact same geometry of collapse
governs modern Reinforcement
Learning.

When reasoning models are trained on
hard math problems, they begin to
equate the length of a response with
correctness.

They produce massive, verbose
chains of thought even when a short
answer is perfectly correct.

(Correctness)

/

o
O

Reward

Output Length
(Verbosity)

Training Time
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Training Pressure Induces a Destructive Representational Collapse

Projection Collapse

Short Correct

o/

Training | > O
Pressure = ., -

ol

Long Correct

The model is not failing to learn; it is learning too well from a
biased distribution. It creates an inadmissible representation: The admissible condition must be
F(correct) = F(long). It has lost the navigational structure to F(correct) L F(length).

separate what is necessary from what is merely incidental.

&1 NotebookLM



PROXY ERROR

Latent Compression

Entropy Reduction Is Repeatedly Mistaken For Intelligence

THE COLLAPSE

General = Low-Dim

THE REPAIR

High-dim correct data T

e == =

Verbosity

Correct = Long

Short correct solutions #

Reasoning Length

Good = Many steps

2-step correct proofs

7

Across all domains, Al consistently mistakes an accidental proxy in the training distribution for
the essential target of the task. A system that makes all successful solutions look identical ©
has reduced entropy, but it has destroyed its own agency.

g
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Admissibility Is Restored By Demonstration, Not By Penalty

The Wrong Way

Penalty

Ly
|
|

5 length penalty. A penalty tells the model long

LL°

The Right Way

1 |
Demonstration

|

You cannot fix Al verbosity by adding a

solutions are costly, but it doesn’t teach it
that short ones exist.

The repair is morphological: feed the model
moderately easy problems to repopulate the
“short-solution fiber,” demonstrating that
compactness and correctness coexist.

& NotebookLM



A Millennium-Old Metaphysical Framework Governs These Systems

’

' Jawhar ‘Arad
£ (Substance / Essence) (Accident / Contingent)

/ ST o

A thousand years ago, Islamic philosophers Al-Farabi and Ibn Sina formalized
the distinction between Jawhar (the essence that persists through change)
and ‘Arad (contingent, accidental properties).

P it b,

The English speaker navigating adjective order, the surgeon separating hand from arm, and the Al engineer
repairing a verbose model are all mathematically managing the exact same metaphysical boundary.
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Intelligent Systems Refuse to Collapse |""

the Boundaries That Matter A (%

;}?ﬂfﬂ*‘% \“‘w 1% .
The measure of an intelligent system is /f GHumﬂn ot = ELET??H
not merely its ability to communicate '._i ikl ool
efficiently or to reduce statistical Persistenag}/__ ' Repair)

uncertanty. It is its ability to compress the N—
world to make it manageable, while ik
structurally refusing to collapse the

boundaries that keep our futures open.

Language and machine learning ¥ TN __xf.f i

are fundamentally navigational. [ Training
'\ (Projection
N\ Cﬂllapse}
,f\
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