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Thesis Statement

The Measurement Constraint Thesis

All symbols available to a finite system arise either di-

rectly or derivatively from finite measurement events.

Every such event carries finite resolution, provenance,

and irreducible uncertainty. No symbolic operation —

deduction, statistical inference, reinforcement learning,

formal verification, or closed-loop generation — can ex-

ceed the admissible symbol space established by its mea-

surement basis.

We distinguish four types of admissibility: measurement-

admissible (grounded in exogenous events), formally-admissible

(valid within a formal system), derivatively-admissible

(traceable but compressed), and fictionally-admissible (adopted

for convenience). Most of mathematics, logic, and artifi-

cial intelligence operates in the latter three categories.

The critical claim is that measurement-admissibility can-

not be achieved through closed-loop symbolic genera-
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tion alone. Closed-loop systems may densify trajectories

within their existing symbol space, but they do not ex-

pand it unless new exogenous measurement events alter

the measurement basis itself.

Therefore, the “Era of ∼Experience” — the proposed

shift from human-generated text to self-generated data

— remains subordinate to the Era of Measurement.

No amount of internal experience compensates for the ab-

sence of new, exogenous, measurement-grounded contact

with a domain.

The remainder of this thesis defends and unpacks that

claim.
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Chapter 1

Introduction: The Unasked Ques-

tion

Every symbolic system — whether a formal logic, a neu-

ral network, or a reinforcement learning agent — oper-

ates on given symbols. The symbols arrive. The system

manipulates them. Learning proceeds.

This premise is rarely examined. When it is examined,

the focus tends to fall on noise in transmission (Shannon),

incompleteness of derivation (Gödel), computational tractabil-

ity (Turing), or data scarcity versus abundance (current

machine learning debates). Each of these is important.

But none addresses a more fundamental constraint:

Where do the symbols come from, and what shapes

their formation?

This thesis argues thatmeasurement — the finite, bounded,

resolution-limited process by which a system contacts a

9
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domain outside itself — is the unexamined gate through

which all symbols must pass. Because every measure-

ment event is finite, every symbol inherits the finiteness,

the uncertainty, and the structural bias of its origin.

This is not a claim about noise or error. It is a claim

about admissibility: the set of symbols a system can

ever receive is constrained by the measurement apparatus

that generates them.

Consequently:

Knowledge within a symbolic system is bounded not

primarily by computation, nor by data quantity, but by

the measurement processes that stand at its sensory

boundary.

1.1 Why This Thesis Is Needed

Now

In the past decade, artificial intelligence has been domi-

nated by two paradigms:

1. Large language models trained on human-generated

text from the internet.

2. Reinforcement learning systems that generate

their own∼experience through interaction with sim-

ulated or real environments.

Both paradigms share a silent assumption: that more —
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more data, more ∼experience, more computation — will

continue to produce better intelligence.

Recently, David Silver — creator of AlphaGo and Al-

phaZero — made a $1.1 billion bet that reinforcement

learning will surpass large language models because, he

argues, language models are hitting a “data wall.” His

new company, Ineffable Intelligence, is built around the

claim that systems which learn from their own ∼experience

will discover ∼knowledge that cannot be extracted from

human-generated text.

This thesis examines that claim — not from within the

machine learning debate, but from outside it.

From the perspective of the Measurement Constraint The-

sis, the distinction between “human text” and “self-generated

∼experience” is secondary. What matters is whether ei-

ther respects the finite, measurement-bound origin of all

symbols.

We will argue:

• Large language models operate on human-generated

symbolic residues. Those residues are already mea-

surements — twice removed from any direct con-

tact with a domain. The LLM performs no new

exogenous measurement; its provenance is indirect,

compressed, and largely unrecoverable.

• Reinforcement learning agents operating in simu-

lated closed loops generate symbols from their own

11
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prior symbols, with no new exogenous measure-

ment at the root. Embodied agents may perform

new measurements, but remain bounded by their

finite sensor apparatus.

• Silver’s proof-of-concept system, AlphaProof, is formally-

admissible within the Lean formal system, but it

does not demonstrate escape from measurement con-

straint because its success occurs within a pre-given

formal apparatus built on ∼zero, ∼infinity, and the

∼continuum.

• Therefore, the “Era of ∼Experience” does not es-

cape the measurement constraint. It relocates it,

but does not resolve it.

This thesis is not anti-AI. It is a boundary statement : a

claim that certain kinds of claims — about ∼knowledge,

∼intelligence, discovery, and learning — cannot be made

without addressing the measurement apparatus that grants

access to any domain at all.

1.2 What This Thesis Is Not

To avoid misunderstanding, several clarifications are nec-

essary.

This is not skepticism. We are not claiming that mea-

surement is impossible, or that symbols cannot refer. We

are claiming that measurement is finite, and that finite-
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ness has structural consequences for what symbols can

be said to contain.

This is not anti-formalism. Formal systems are pow-

erful and necessary. The claim is that no formal system

can purify itself of the measurement events that generate

its input symbols. Formalism without measurement is

formalism floating free of its own entry conditions.

This is not a claim that “all ∼knowledge is rel-

ative” or “all truth is constructed.” The thesis is

narrower: any symbolic system’s access to a domain is

mediated by finite measurement. What the system does

within that access — including the construction of in-

ternally consistent models — is not invalidated. It is

bounded.

This is not a prediction that AI will fail. AI sys-

tems will continue to improve within their measurement

regimes. The claim is that improvements that do not

expand or refine the measurement basis will eventually

saturate — not because computation hits a limit, but

because the admissible symbol space does.

1.3 The Structure of This Thesis

The argument proceeds in seven further sections.

Section 2 situates the thesis historically: from Plato to

Shannon, each era asked different questions. None asked

13
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this one. The gap is identified and explained.

Section 3 presents the axiomatic core: a minimal for-

malisation of the Measurement Constraint Thesis, with

primitives, axioms, derived constraints, and the layered

admissibility hierarchy.

Section 4makes explicit what is rejected: ∼zero, ∼infinity,

the ∼continuum, and Platonic objects are identified as

unmeasurable, and therefore inadmissible as primitives

for measurement-grounded knowledge.

Section 5 applies the thesis to existing paradigms: large

language models, reinforcement learning (simulated and

embodied), formal verification, and Silver’s Ineffable In-

telligence bet.

Section 6 turns constructive: what becomes possible

when measurement is taken as primary? Measurement-

aware systems, explicit admissibility constraints, controlled

destabilisation, and meta-level reflection are proposed.

Section 7 addresses the strongest objections: skepti-

cism, the usefulness of Platonic fictions, and the claim

that “science already handles measurement.”

Section 8 concludes by restating the thesis and its im-

plications for AI’s next decade.

14
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1.4 A Note on Notation and the

Tilde

Throughout this thesis, the tilde symbol ∼ (printed as

∼) is used sparingly to mark terms that are being read

under Geofinite commitment — that is, with the un-

derstanding that:

• the term refers to a measurement-bound, finite-

resolution, uncertainty-carrying construct;

• the classical (Platonic, idealised, exact) reading of

the term is not in effect;

• uncertainty propagates from the root apparatus through

all derived symbols.

The tilde is used only where the classical attractor is

strong enough to pull the reader into an incompatible in-

terpretive basin. Shared terms such as symbol and mea-

surement (in prose) remain unmarked when context suf-

fices. The root measurement apparatus is marked as M̃
to indicate that even measurement — the central concept

of the thesis — is understood in its finite, uncertain, Ge-

ofinite sense.

Examples:

15
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M̃ A measurement apparatus with finite

resolution, irreducible uncertainty, and

no claim to ideal observation

∼redshift The Geofinite reinterpretation — a

transformation in representational

space, not a physical displacement of

light

∼knowledge Knowledge as a trajectory within an ad-

missible symbol space, not as justified

true belief or accumulation of facts

∼zero Finitary absence — approached but

never reached, always uncertain

∼continuum Exogenous potential for symbol forma-

tion, not a densely ordered set of points

Less is more. Overuse flattens the effect.
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Chapter 2

Historical Situating: WhatWas Missed

2.1 The Questions Each Era Asked

The history of Western philosophy and science can be

read as a sequence of framing questions. Each era asked

something different. Each era made progress. And each

era left something unasked.

Classical philosophy (Plato to Descartes) asked:

What is true? What exists? The answer was sought in

abstract forms, rational certainty, or the correspondence

between thought and world. Symbols — words, ideas,

representations — were assumed to point to something

stable outside themselves. The origin of those symbols

was not examined because the origin was taken to be the

world itself, given to the mind through reason or sensa-

tion without significant loss.

Empiricism (Locke, Hume) shifted the question: Where

17
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does ∼knowledge come from? The answer was experi-

ence. But experience was treated as directly accessible —

as though the senses delivered the world without residue.

The step from world to sense to symbol was compressed

into a single, untroubled movement.

Kant asked a more refined question: What structure

must the mind impose on experience for ∼knowledge to be

possible? The answer was the transcendental categories

— space, time, causality. But Kant still treated repre-

sentation as a given of consciousness. The thing-in-itself

remained inaccessible, but the fact of representation was

not itself interrogated.

Formalism (Hilbert, Frege, Russell) changed the

question again: Given a set of symbols and rules, what

can be derived? This was a powerful move. It freed logic

and mathematics from psychology, from empirical con-

tent, from the messiness of the world. But it did so by

treating symbols as already there — as primitives whose

origin did not matter. The formal system began after

the symbols had arrived.

Turing, Gödel, Shannon asked the limiting questions

of formalism: What cannot be computed? What cannot be

proved? What is the maximum rate of communication?

These are deep limits. But they are limits within a sym-

bolic system, not limits on the entry of symbols into the

system.

18
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2.2 The Gap

Across this entire trajectory, one question was never asked:

What are the conditions under which a symbol can be

generated at all?

This is not a question about truth, reference, derivation,

or computation. It is a question about genesis. Before

a system can prove, compute, or transmit, it must re-

ceive. Before it receives, something must measure. And

measurement — the act of contacting a domain and pro-

ducing a trace — is not neutral, not lossless, not infinite.

The gap can be stated simply:

Epistemology asked about the justification of

belief.

Formalism asked about the manipulation of

symbols.

Information theory asked about the transmis-

sion of symbols.

None asked about the birth of symbols

from measurement.

2.3 WhyWas This Gap Not Seen?

There are several reasons.

First, mathematical hygiene. The success of formal-

ism depended on cleaning away psychological, empirical,

19
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and historical residues. Symbols became ideal objects.

This idealisation was productive — it enabled proof the-

ory, model theory, computation — but it came at a cost.

The ideal symbol no longer carried any trace of its origin.

Origin became irrelevant.

Second, Platonism. The assumption that mathemat-

ical objects exist independently, and that symbols refer

to them, made the origin question seem unnecessary. If

numbers exist in a timeless realm, the symbol “2” does

not come from anywhere. It simply is.

Third, the computationalist turn. When mind was

re-modelled as computation, the input was simply “given.”

The computer receives symbols from a file, a keyboard, a

sensor. The origin of those symbols — the measurement

chain — was delegated to engineering, not philosophy.

Fourth, the success of physics. Physics measures

with astonishing precision. It seemed that measurement

could be treated as a solved problem — something that

could be handed off to experimenters while theorists worked

with clean symbols.

Each of these is understandable. Each enabled real progress.

But each also deferred a question that cannot be deferred

forever.
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2.4 Why the Question Can No Longer

Be Deferred

Three recent developments bring the measurement ques-

tion back into view.

First, the limits of large language models. After

absorbing most of the public internet, language models

are beginning to show diminishing returns. Researchers

speak of a “data wall.” This is not a computational limit.

It is a measurement limit: the available human-generated

text is a finite residue of human measurements of the

world. Once that residue is exhausted, the model cannot

go further without new measurement.

Second, the turn to “self-generated experience”

in AI. Silver’s bet is the most prominent example. The

claim is that agents can generate their own training data

by interacting with environments. But as we will show,

unless the environment provides new measurement op-

portunities with each interaction — not just a replay of

existing possibilities — the system remains locked in its

initial measurement basis.

Third, the growing discomfort with foundational

assumptions in physics and cosmology. Debates

about the interpretation of quantum mechanics, the na-

ture of spacetime, and the status of the ∼continuum

all circle, implicitly, around the measurement question.
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What is real? What is measurable? Are these the same?

We are not claiming that this thesis resolves those de-

bates. We are claiming that they cannot be resolved

without addressing measurement as a first constraint, not

a secondary one.

2.5 Summary

The history of philosophy and science asked many ques-

tions. The question of measurement — of how symbols

are born from finite contact with a domain — was not

asked. It was deferred by formalism, by Platonism, by

computationalism, by the success of physics. That defer-

ral is no longer sustainable.

The next section provides the formal vocabulary to ask

the question properly.
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Chapter 3

Axiomatic Core: Minimal Formal-

isation

We now present the axiomatic core of the Measurement

Constraint Thesis. The goal is not completeness butmin-

imality : the smallest set of primitives, axioms, and con-

straints sufficient to articulate the thesis and derive its

consequences.

3.1 Primitives

We introduce the following primitives. Each is under-

stood under Geofinite commitment — finite, measurement-

bound, uncertainty-carrying.

23



The Measurement Constraint Thesis

Notation Name Description

M̃ Measurement

apparatus

A finite, bounded system

with fixed resolution that

generates symbols from a

domain

Σ Admissible

symbols

The finite set of symbols

that can be generated by

M̃
E Measurement

event

An act of applying M̃
to a domain, producing a

symbol

π(σ) Provenance The measurement

event(s) that gener-

ated symbol σ

ρ(M̃) Resolution

bound

The finest distinguishable

difference M̃ can detect

u(E) Irreducible

uncertainty

The uncertainty associ-

ated with a measurement

event, always positive

Note on notation: The tilde on M̃ marks the root

Geofinite commitment. Uncertainty propagates from this

apparatus through all derived symbols, even when they

are not explicitly tilded.
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3.2 Axioms

Axiom 1: Measurement Precedes Symbol

∀σ ∈ Σ, ∃E : π(σ) = E

No symbol without a measurement event.

Axiom 2: Finite Resolution

ρ(M̃) > 0 and finite

No measurement apparatus has infinite precision.

Axiom 3: Irreducible Uncertainty

u(E) > 0 for all measurement events

Uncertainty cannot be reduced to zero by any sym-

bolic operation. It is structural, not epistemic.

Axiom 4: Symbolic Non-Containment

σ ̸= (domain state that triggered E)

A symbol is not what it measures. It is a trace — a

finite, encoded residue.
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Axiom 5: Knowledge as Trajectory Let K be a state

of ∼knowledge. Then:

K = ⟨σ1, σ2, . . . , σn⟩

with each σi ∈ Σ, and K is constrained by ρ(M̃)

and all u(Ei). ∼Knowledge is not a set of facts. It

is an ordered sequence of symbols generated through

measurement events.

3.3 Layered Admissibility

Axiom 6 in its strongest form would claim that no symbol

is admissible unless its provenance terminates in exoge-

nous measurement. This is too strict — it would render

mathematics, abstraction, and even language itself inad-

missible. We therefore introduce a hierarchy of admissi-

bility types.

• Measurement-admissible: Provenance terminates

in exogenous measurement event; uncertainty and

resolution tracked.

Example: A sensor reading from a physical experi-

ment.

• Formally-admissible: Provenance terminates in

axioms and rules; no claim to measurement ground-

ing.

Example: A proof in Lean or Coq.
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• Derivatively-admissible: Provenance includes both

measurement and formal steps; traceable but com-

pressed.

Example: Scientific data with documented calibra-

tion.

• Fictionally-admissible: No claim to measurement

or formal necessity; adopted for convenience.

Example: A thought experiment, mathematical ide-

alisation.

Revised Axiom 6 (Measurement-Admissibility Only):

Axiom 6: Measurement-Admissibility A symbol σ is

measurement-admissible if and only if:

∃E1, . . . , Ek : π(σ) = Ek ◦ · · · ◦ E1

where E1 is an exogenous measurement event (contact

with a non-symbolic domain), and the uncertainty

and resolution of all Ei are explicitly tracked.

A symbol may be formally-admissible or derivatively-

admissible without being measurement-admissible. The

thesis does not dismiss the former as useless. It clarifies

that:

• Formal admissibility does not imply measurement

grounding.

• Claims about what a system can discover about the

world require measurement-admissibility at some

27
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point in the provenance chain.

• Systems like AlphaProof are formally-admissible but

not measurement-admissible. They demonstrate

competence within a formal regime, not escape from

measurement constraint.

3.4 Derived Constraints

From these axioms, three constraints follow directly.

Constraint 1 — No Symbolic Escape

∀σ ∈ Σ, u(σ) ≥ min
E

u(E)

A system cannot generate a symbol with uncertainty

lower than the irreducible uncertainty of its root mea-

surement apparatus.

Constraint 2 — Closed-Loop Lock-in If a system’s

subsequent symbols depend only on previous symbols

with no new exogenous measurement events (i.e., π(σn) =

σn−1 with no E to a domain), then:

Σnew ⊆ combinations of Σinitial

No expansion of the admissible symbol space occurs. Only

recombination of existing symbols.

Constraint 3 — Apparent vs. Real ∼Knowledge

Growth Increasing the density of trajectories within Σ
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(more symbols, longer sequences, higher resolution of re-

combination) does not constitute expansion of Σ itself.

Apparent learning may occur without genuine expansion

of the measurement basis.

3.5 Summary of the Axiomatic Core

We have six axioms (five universal, one defining measurement-

admissibility) and three derived constraints. The core

can be stated in one sentence:

Symbols arise from finite measurement events with

irreducible uncertainty; ∼knowledge is a trajectory of

such symbols; closed-loop symbolic generation may

densify but cannot expand the admissible symbol space

without new exogenous measurement events.
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Chapter 4

What Is Rejected: The Inadmissi-

ble Commitments

To accept the Measurement Constraint Thesis — specifi-

cally, to take measurement-admissibility as the gold stan-

dard for world-grounded ∼knowledge — is to reject, as

unmeasurable, certain foundational commitments of main-

stream mathematics, physics, and artificial intelligence.

4.1 Zero

Traditional commitment: Zero as an exact, attainable

quantity.

Why rejected: No measurement yields zero. Every

measurement has finite resolution. What is called “zero”

is either:

• a limit approached but not reached;
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• a convention (“zero” as the baseline reading of an

instrument);

• a symbolic compression of “below detection thresh-

old.”

Geofinite alternative: ∼ zero—finitary absence, never

exact, always uncertain.

4.2 Infinity

Traditional commitment: Infinity as a completed, ac-

tual quantity (Cantorian infinity, limits as achieved).

Why rejected: No measurement process can exhaust

or access infinity. Infinity is a symbolic projection — a

useful idealisation — but not a measurable outcome.

Geofinite alternative: ∼ infinity — unbounded po-

tential, not completed actuality.

4.3 The Continuum

Traditional commitment: The real numbers as a com-

plete, dense, infinitely divisible continuum.

Why rejected: Every measurement is finite in resolu-

tion. The continuum is a mathematical idealisation that

has no measurable instantiation. It is useful for mod-

elling but cannot serve as a primitive in a measurement-

grounded framework.
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Geofinite alternative: ∼ continuum — the exogenous

potential that enables symbol formation, not a densely

ordered set of points.

4.4 Platonic Objects

Traditional commitment: Mathematical objects (num-

bers, sets, functions, groups, spaces) exist independently

of measurement, and symbols refer to them.

Why rejected: A symbol cannot refer to an object that

has no measurement trace. Platonic objects are models

we construct — powerful and useful — but not entities

we discover through measurement.

Geofinite alternative: All mathematical objects are

understood as stabilised patterns of measurement — gen-

eronic constructions, not discovered entities.

4.5 Summary Table

Rejected Commitment Why Rejected Geofinite Alternative

Exact zero No measurement reaches zero ∼ zero (finity, approach)

Completed infinity No measurement exhausts infinity ∼ infinity (unbounded potential)

Continuum No measurement has infinite resolution ∼ continuum (exogenous potential)

Platonic objects No measurement trace Patterns of measurement (generonic)
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4.6 Why This Matters

These are not minor adjustments. They are foundational.

Most of modern mathematics and physics is built on

these commitments. The claim of the Measurement Con-

straint Thesis is not that this work is invalid. It is that

the work rests on idealising assumptions that become

structural constraints when we ask what a system can

learn from measurement alone.

When AlphaProof produces a proof about real numbers

or infinite sets, it is operating within those idealising as-

sumptions. From a Geofinite perspective, such proofs

are formally-admissible but not measurement-admissible.

They are valid within their formal regime but cannot

ground claims about world-discovery without additional

measurement steps.

This distinction— between formal admissibility and mea-

surement admissibility — is the heart of the thesis.
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Chapter 5

Consequences for Existing Paradigms

We now apply the Measurement Constraint Thesis to

three major paradigms: large language models, reinforce-

ment learning, and formal verification. Each is shown to

operate within formal or derivational admissibility, not

measurement-admissibility.

5.1 Large Language Models

What they do: LLMs are trained on human-generated

text from the internet — trillions of words, sentences,

and documents.

Under the thesis: Human-generated text is a symbolic

residue of prior measurement events. A human observes,

selects, interprets, and writes. Each word has a prove-

nance chain that includes:

• the writer’s sensory measurements;
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• their cultural and linguistic encoding;

• their decision to write rather than remain silent.

By the time a symbol reaches the LLM’s training corpus,

it is twice removed from any direct exogenous measure-

ment event (once by the writer, again by digitisation and

storage). The LLM performs no new exogenous measure-

ment of its own.

Crucial refinement: It is not that human text has “no

exogenous event at root.” It had such events at the time

of writing. But those roots are:

• indirect (mediated by human perception and judg-

ment);

• historical (not ongoing);

• culturally encoded (biased by language and conven-

tion);

• and mostly unrecoverable by the model.

Consequences:

• Scaling the size of the corpus does not expand the

measurement basis. It increases density within an

already fixed residue.

• The “data wall” LLM researchers are encountering

is exactly the exhaustion of this finite residue.

• No amount of scaling will allow an LLM to discover

what cannot be found in human text — because
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human text is the only admissible symbol space

the LLM has, and its measurement provenance is

frozen.

Constraint invoked: C2 (Closed-Loop Lock-in) — the

LLM’s symbols depend only on prior human-generated

symbols with no new exogenous measurement.

5.2 Reinforcement Learning: Sim-

ulated vs. Embodied

What they do: RL agents interact with an environ-

ment, generate sequences of actions and observations,

and learn from rewards. Silver’s claim is that such agents

can “discover all∼knowledge from their own∼experience.”

Under the thesis: The critical distinction is between

simulated and embodied RL.

5.2.1 Simulated RL (games, formal en-

vironments, simulated robotics)

• The agent’s observations are generated by rules al-

ready encoded in the simulation.

• The reward function is specified by the designer,

not measured from an independent domain.

• This is endogenous : the admissible symbol space Σ

is fixed from the start.
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• Lock-in (C2) applies directly: the system densifies

trajectories within a pre-given space but does not

expand it.

5.2.2 Embodied RL (physical robots with

sensors)

• The agent performs new measurement events through

its apparatus (cameras, tactile sensors, etc.).

• However, those measurements are still bounded by:

– The finite resolution of the sensors (ρ(M̃));

– The encoding scheme (pixels, force readings,

etc.);

– The irreducible uncertainty of each event (u(E)).

• The question is whether the apparatus itself can be

expanded or refined through learning — or whether

it remains fixed.

Thus, embodied RLmay involve exogenous measurement,

but only to the extent that its apparatus genuinely con-

tacts a non-symbolic domain — and even then, it remains

bounded by that apparatus’s finite resolution.

5.2.3 Consequences for Silver’s Bet

• Silver’s Ineffable Intelligence, as described, focuses

on simulated environments and formal mathemat-
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ics (AlphaProof). These are simulated RL cases —

endogenous, not exogenous.

• The “Era of ∼Experience” does not automatically

escape measurement constraint. It merely shifts

the locus of measurement from human observers to

simulated sensors — both bounded.

• The stronger claim — that embodied RL with ex-

pandable apparatus could achieve measurement-admissibility

— remains open. But it is not Silver’s stated bet.

5.3 Formal Verification (Lean, Coq,

Isabelle)

What they do: Formal verification systems allow users

to write proofs that are checked by a computer for logical

consistency.

Under the thesis: Formal verification is the purest ex-

ample of endogenous symbolic manipulation. The prove-

nance of every symbol terminates in:

• the axioms of the formal system;

• the rules of inference;

• the user’s inputs.

None of these are measurement events in the Geofinite

sense. Therefore, by Axiom 6, no proof in a formal verifi-
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cation system is measurement-admissible unless its prim-

itive terms are themselves grounded in exogenous mea-

surement.

5.3.1 The AlphaProof Case Study

AlphaProof is a technically impressive system. It solves

International Mathematical Olympiad problems using self-

generated proof steps verified within Lean.

From the perspective of the Measurement Constraint The-

sis:

• AlphaProof is formally-admissible. Within Lean’s

axioms and rules, its proofs are valid.

• However, Lean’s axioms themselves assume ∼ zero,

∼ infinity, the ∼ continuum, and Platonic ob-

jects as primitives — commitments the thesis re-

jects as unmeasurable.

• AlphaProof performs no exogenous measurement.

Its provenance chain terminates in formal axioms,

not in physical events.

• Therefore, AlphaProof’s success demonstrates high

competence inside a pre-given formal apparatus —

but it does not demonstrate escape from measure-

ment constraint.

The stronger claim is not “AlphaProof is wrong.” It is:

AlphaProof’s achievements are real, but they occur
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within a closed symbolic regime. They do not constitute

evidence that an agent can “discover all ∼knowledge

from its own ∼experience” unless that experience

includes new exogenous measurement events that expand

the admissible symbol space.

5.4 The Shared Pattern

Across all three paradigms, a single pattern emerges:

Paradigm Symbol provenance Admissibility type Lock-in risk

LLMs Human text (indirect, historical) Derivatively-admissible High

Simulated RL Simulation rules + prior symbols Formally-admissible High

Embodied RL Sensors + apparatus (bounded) Potentially measurement-admissible Medium (apparatus-dependent)

Formal verification Axioms + inference rules Formally-admissible Extreme

AlphaProof (Lean) Formal axioms + self-generation Formally-admissible Extreme

Only embodied systems with expandable measurement

apparatus approach measurement-admissibility. None
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