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READER STANCE

How to read this overview

CLAIM DISCIPLINE

This Technical Overview explains the current Taulib Lean 4 formal-
ization layer and its public inspection surfaces. It does not claim
empirical validation, semantic adequacy of bridge principles, peer-
review completion, complete formal coverage of the research pro-
gram, product readiness, deployment readiness, policy adoption,
or achieved impact. Formal claims are bounded by Lean’s kernel,
the stated custom axioms, the pinned toolchain, and the Release
Manifest; non-formal claims must be inspected through Corpus,
Results, Verify, Publications, and domain review surfaces.

READER ROUTE

Read this paper as the formalization companion to WP002. Be-
gin with the claim boundary and the release snapshot. Then fol-
low the architecture, codebase, trust-budget, and inspection-route
chapters. Use the route index to inspect the live Taul ib repository,
generated docs, Release Manifest, Verify/Taulib page, and Corpus
correspondence.
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§1 TauLib in One Page
Fast route for first-contact readers and reviewers

Taulib is the Lean 4 formalization layer of the Panta Rhei Re-
search Program. It is a pinned, buildable, inspectable Lean li-

§1  Taulibin One Page

documentis the full route.

brary. This page is the fast route into the paper; the rest of the Current snapshot

METRIC CURRENT VALUE MEANING
v4.28.0-rcl

Lean toolchain Pinned Lean version used by the public release.
85028a6

Mathlib snapshot Pinned Mathlib commit; imported for tactics only.
cb5e830

TaulLib snapshot Pinned Taulib commit imported into the public release.
512

Lean modules/files Total Lean modules in the pinned snapshot.
142,406

Lean lines Total Lean source lines.
4,863

Theorem/lemma records 4,857 theorems and 6 lemmas.
3,741

Definitions Represented definitions in the source summary.
14,601

Declarations/evals Aggregate declaration and evaluation count.
3

Custom axioms All disclosed; all in Book Il spectral/number-theoretic bridges.
0

sorry assignments

Across all seven books.

What Lean owns here

Lean’s kernel owns the represented definitions, theorem state-
ments and proofs, explicit dependencies, the custom axiom
inventory, and the no-sorry status. The Release Manifest,
generated documentation, #print axioms artifacts, and the
no-sorry checker make that ownership inspectable.

What Lean does not own here

Lean’s kernel does not own empirical truth, semantic adequacy
of bridge claims, external scientific acceptance, peer-review com-
pletion, deployment readiness, or achieved impact. This separa-
tion is intentional and is restated as the Boundary Rule below.

Trust Budget at a Glance

LAYER OWNED BY

BOUNDARY

3 disclosed axioms
Custom axiom budget

0 sorry across all seven books
No-sorry status

expected-axioms 3, expected-

Checker policy sorry 0

Allin Book lll: bridge_functor_exists,
spectral_correspondence_03, grand_grh_adelic. Every
theorem depending on any of them is a conditional result.

Books I-VI sorry-free since Wave 12; Book VII's prior theorem :
True := sorrycommitments retired into inspectable def :
Commitment valuesin peer-review-fixes-v1 (2026-04-19).

Cl fails the build if either invariant is broken; locally reproduced
viascripts/check_no_sorry.py.

Custom axiom inventory and #print

Review route axioms artifacts

Public route at
panta-rhei.site/verify/custom-axioms/ and
per-module #print axioms reports.
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Boundary Rule

Formal checking establishes internal formal status under the
stated trust budget. It does not establish empirical truth,
bridge adequacy, semantic correspondence, external scien-
tific acceptance, peer-review completion, deployment readli-

ness, or achieved impact.

This Boundary Rule applies throughout the paper. Where later
chapters reference it, the rule is named rather than restated in
full. Where the boundary is load-bearing for a specific surface
(Reader Stance, What Taulib Is, Trust Budget, Reviewer Protocols,
Conclusion), it is restated in context.

What a reviewer can do in 15 minutes

The paper rewards a 70-100 minute close read, but a reviewer
can extract the essential trust posture in 15 minutes by following
this route:

6.

shot, Taulib snapshot, custom axioms (3), and sorry status

(0).

Open Verify/Taulibatpanta-rhei.site/verify/taulib/.
Confirm the public verification surface matches what this pa-
per describes.

Open the Taulib repository at github.com/Panta-Rhei-
Research/taulib. Confirm the pinned commit cb5e830 is
reachable.

Open the generated documentation at taulib.site. In-
spect one declaration page and follow its source link into
the repo.

Pick one theorem route. Compare its statement against the
relevant Registry entry, and read its #print axioms profile.
Confirm that any axiom dependency is one of the three dis-
closed custom axioms.

Confirm the Boundary Rule. Internal formal status under this
trust budget is what TauLib delivers. Empirical truth, bridge
adequacy, and external acceptance are not.

1. OpentheRelease Manifestatpanta-rhei.site/verify/release-

manifest/. Confirm the pinned Lean version, Mathlib snap-

This is the fast route. The rest of the paper is the full route.



52 Release Snapshot

This paper starts with the release facts because the Taulib white
paper is not a literary description of an evolving repository. It is
an anchor document for a pinned public release. The counts in
this section are refreshed from the current Release Manifest and

§2 Release Snapshot

from the Taulib source state used by the public site projection.
They supersede earlier Taulib v2 white-paper counts and must
be read as a status snapshot, not as permanent claims about
future releases.

METRIC CURRENT VALUE MEANING
v4.28.0-rcl

Lean toolchain Pinned by the Taulib toolchain for the current public release.
85028a6

Mathlib snapshot Short form of Mathlib commit

85028269f0eaaabd2bc92614d68698Tb495bc6770

cb5e830

TaulLib snapshot Short form of pinned Taulib release snapshot

cb5e83015b54dd72eba560953fe2461820078757.

512

Lean modules/files Release Manifest count for Taulib Lean files and modules.
142,406

Lean lines Source-line count for the pinned Taulib source snapshot.
4,863

Theorem/lemma records Release Manifest count of theorem and lemma records.
14,601

Declarations/evals Aggregate declaration and evaluation count.
3

Custom axioms Expected custom axiom budget enforced by the no-sorry check.
0

sorry

Expected and observed sorry count in the public release.

These numbers establish three kinds of accountability.

First, they provide scale. Taulib is large enough that manual
prose review alone cannot be the inspection surface. A reviewer
needs module routes, search, generated documentation, mani-
fest counts, and reproducible build commands.

Second, they provide constraint. If a later public page says that
the current release has zero sorry assignments, that statement
is not a rhetorical trust gesture. It is a build-time condition in
the TauLib release workflow and a manifest datum in the public
projection.

Third, they provide a boundary. The counts say how much Lean
material is present and how it is checked. They do not say that
the encoded mathematics is the only possible formalization, that
every manuscript claim has been formalized, or that a physical
bridge has empirical adequacy. Taulib’s strongest public claim
is narrower: the represented formal obligations compile under
the pinned toolchain with the stated trust budget.

KEY CLAIM  RELEASE DISCIPLINE

A Taulib release fact is acceptable in this paper only when it is
owned by a machine-readable manifest, an auditable sourcefile,
or a public Verify surface. The paper may explain those facts, but it
does not become their source of truth.

2.1 What changed since the earlier TauLib white pa-
per

The earlier TauLib v2.0 white paper remains part of the histori-
cal public record, but WP003 is the canonical anchor document.
The central changes are not cosmetic. The paper now uses the
Anchor Document design system, routes readers through the
public Anchor Canon, treats the Release Manifest as the count
authority, and makes the distinction between formal checking
and empirical or semantic acceptance explicit on every major
route.

The stale v2 count pattern is deliberately retired. In particu-
lar, WP003 does not carry forward earlier file totals, theorem
totals, definition totals, or provisional Book VII sorry-budget lan-
guage. The current public release snapshot used here is 512
modules/files, 4,863 theorem/lemma records, 3,741 definitions,
three custom axioms, and zero sorry assignments.

2.2 The role of WP003 in the Anchor Canon

WPQO03 is the third anchor document because it answers a dif-
ferent question from WP001 and WP002. WP0O1 asks whether
the program is structured enough to inspect. WP002 asks what
the theory itself says. WP003 asks what has been formalized in
Lean, how the formal layer is organized, and how a reviewer can
inspect it without accepting more than the formal layer warrants.
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That separation matters. A formalization paper can easily drift ~ structure, build workflow, and trust-budget surfaces to explain
into a theory synopsis or a promotional evidence claim. WP003 the formalization layer in its own terms.
avoids that drift. It uses technical documentation, repository



s3  What TauLib Is

Taulib is the Lean 4 formalization layer for the public Panta Rhei
release. It is a code library, a documentation surface, a trust-
budget object, and a route back into the Corpus. Itis not the full
Corpus and not the books. It is not the Results lane. It is not the
Verify lane as awhole. Itis the formal substrate on which selected
definitions, constructions, lemmas, theorem records, examples,
and executable checks are represented.

The simplest description is also the safest one:

Taulib is a pinned Lean 4 library whose public re-
lease can be built and inspected. Its formal claims
are bounded by the Lean kernel, the imported Math-
lib snapshot, the Taulib source, three explicit cus-
tom axioms, and zero sorry assignments.

That description has four consequences.

3.1 TaulLib is a formalization layer

Taulib turns part of the research program into Lean source. In
Lean, a definition, theorem, structure, instance, evaluation, or
namespace has a precise technical status. The compiler does
not care whether the surrounding prose is persuasive. It checks
whether the term inhabits the claimed type, whether imports
resolve, whether definitions elaborate, whether theorem proofs
close, and whether remaining axioms are explicit.

This is why Taulib has a privileged role in the public research
observatory. It gives critics a direct route into the formal layer. A

§3  What TauLibls

reviewer can ask: which modules exist, what imports they use,
what theorems they expose, what axioms a theorem depends on,
whether the Cl build reproduces locally, and whether a claimed
correspondence to a Registry object is actually present.

3.2 TaulLib is not the theory itself

Taulib is not identical with T-Theory. The theory also has
manuscript sources, Registry objects, conceptual definitions,
mathematical constructions, physical bridges, predictions, falsifi-
cation tests, and interpretation layers. Some of those layers are
formalizable. Some are partially formalized. Some are not yet
formalized. Some are deliberately outside Lean’s role because
they belong to empirical measurement, source policy, or domain
review.

The paper therefore avoids the phrase “Taulib proves t-Theory”.
The better sentence is: Taulib represents a formal layer of the
current theory release and makes that layer mechanically in-
spectable under a declared trust budget.

3.3 TaulLib is an inspection route

Taulib has public value even for readers who never run Lean.
The generated documentation exposes modules, namespaces,
theorem names, source links, and searchable pages. The Ver-
ify lane exposes the no-sorry status, custom-axiom inventory,
trusted computing base disclosure, release manifest, and filter
rules. The Corpus and Registry expose how formal objects corre-
spond to program objects.

SURFACE ROUTE USE
https://github.com/Panta-Rhei-Research/taulib

TauLib repository Public source repository for the formalization layer.
https://taulib.site

Generated docs

Rendered module and declaration documentation
for public inspection.

https://panta-rhei.site/verify/taulib/

Verify/TauLib

Public verification status and trust-budget route.

https://panta-rhei.site/verify/release-manif
Release Manifest est/ Machine-readable release facts and source
ownership.
https://panta-rhei.site/verify/custom-axioms/

Custom axioms

https://panta-rhei.site/verify/tcb/

TCB disclosure

Public inventory of the explicit custom axiom budget.

Trusted computing base and formal-verification
boundary.

3.4 TaulLib is an accountability constraint

The strongest reason to maintain Taulib is not that every reader
will enjoy Lean. Itis that formal source creates resistance against
imprecise release language. If a theorem is said to exist, it should
have a route. If a no-sorry status is public, it should be checked.
If a custom axiom is necessary, it should be named. If a bridge
claim is not formally owned by Lean, it should not be smuggled

into the formal layer.

Taulib therefore functions as a discipline device for the whole
public release. It forces a distinction among;

« mechanically checked formal material;
« explicit assumptions and custom axioms;

« manuscript mathematics that has not yet been fully formal-


https://github.com/Panta-Rhei-Research/taulib
https://taulib.site
https://panta-rhei.site/verify/taulib/
https://panta-rhei.site/verify/release-manifest/
https://panta-rhei.site/verify/release-manifest/
https://panta-rhei.site/verify/custom-axioms/
https://panta-rhei.site/verify/tcb/

WPOO3  Panta Rhei Research Program

ized:

« semantic correspondence claims between symbols and in-
tended objects;

« empirical or physical bridge claims;

« external review, adoption, or impact claims.

WPO003 is written to preserve that grammar.



sa Architecture

Taulib’s architecture is organized around a disciplined import
and ownership model. The public repository is a Lean package
with a pinned toolchain, Mathlib import boundary, book-aligned
module tree, generated documentation path, CI build, no-sorry
check, and release metadata projection. The architecture is not
merely a filesystem arrangement. It is the mechanism that keeps
the formal layer inspectable.

4.1 Package boundary

The package boundary begins with the Lean toolchain and Lake
build. The repository is meant to be reproducible: install the
pinned toolchain, obtain the Mathlib cache for the pinned com-
mit, and run the package build. This does not eliminate all
environmental risk, but it fixes the formal package against the

§4  Architecture

toolchain and dependency state stated in the release manifest.

At the package level, the important technical boundary is the
Mathlib import seam. Taulib may use Lean and Mathlib, but it
must not blur where external library facts enter. The Cl workflow
and architecture documentation preserve that seam so a reader
can distinguish Taulib source from imported foundations.

4.2 Book-aligned module tree

The module tree mirrors the seven-book construction and adds
meta/tour surface modules. The Release Manifest records the
current distribution as 147 Book | modules, 66 Book Il modules,
71 Book Il modules, 90 Book IV modules, 81 Book V modules, 31
Book VI modules, 9 Book VIl modules, and 17 meta, tour, or root
modules. The total is 512.

METRIC CURRENT VALUE MEANING
147
Book | Foundations, kernel, logic, sets, topos, addressability, boundary,
coordinates, and related modules.
66
Book II Holomorphy, enrichment, geometry, closure, mirror, topology, and
central theorem surfaces.
71
Book IlI Spectrum, arithmetic, bridge, computation, doors, hinge, spectral,
sector, and physics-oriented modules.
90
Book IV Microcosm surfaces including arena, calibration, particles, quantum
mechanics, strong sector, and mass derivation.
81
Book V Macrocosm surfaces including cosmology, gravity, thermodynamics,
fluid macro, temporal, and astrophysics.
31
Book VI Life, agency, closure, persistence, mind, consumer, source, and sector
modules.
9
Book VI Metaphysics, ethics, logos, social, final, and related commitment
surfaces.
17
Meta/tour/root Reader tours, root imports, release inspection, and documentation

helper surfaces.

This arrangement is a readability choice, not a proof of complete-
ness. A book may contain manuscript arguments that have no
Lean counterpart. Conversely, a Lean module may exist to sup-
port a formalized construction without being a standalone public
doctrine page. The correspondence is therefore routed through
the Corpus and Registry rather than asserted by folder names
alone.

4.3 Kernel and bridge separation

The architecture’s most important doctrinal split is kernel versus
bridge. Kernel-side material is material that Lean can check as
formal content: definitions, structures, theorems, lemmas, and
computations. Bridge-side material links formal symbols to in-
tended mathematical, physical, or empirical meaning. Bridge
claims are necessary for the research program, but they are not
made true merely because a Lean theorem compiles.

Thisis why Taulib’s architecture refuses a common shortcut. It
does not say: formalization implies reality. It says: formalization
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makes part of the argument explicit, typechecked, and auditable.
Semantic and empirical adequacy remain separate obligations.

4.4 Generated documentation

Generated documentation is part of the architecture because the
public release is intended to be inspectable without cloning the
repository first. The docs site exposes module pages, declaration
pages, namespace pages, and source links. It also provides a
bridge between the public website and Lean source: an expert
can move from a Verify or Corpus page into generated docs, and
from there into the repository.

Generated docs are not a separate authority. They are a pro-
jection of source. If source, docs, manifest, and Verify pages
disagree, the disagreement is a release defect. One purpose of
the current anchor work is to reduce those defects by routing

stable statements back to the same source-owned facts.

4.5 Cl as arelease surface

The GitHub Actions workflow is not just a build conve-
nience. It is part of the published trust surface. The rel-
evant workflow performs the Lean build, runs the no-sorry
and expected-axiom check, and harvests a structured #print
axioms report from Lean’s own elaborator path. The pub-
lic statement “zero sorry” is therefore backed by a script in-
vocation: python3 scripts/check_no_sorry.py --root
Taulib --expected-axioms 3 --expected-sorry 0.

That command is intentionally narrow. It does not verify empiri-
cal truth. It does not inspect every possible semantic interpre-
tation. It verifies that the source tree has the expected no-sorry
and axiom profile under the current repository rules.



§5 Codebase Walkthrough

This chapter gives a reader’s map of the Taulib repository. It
does not replace the generated documentation or a local clone.
Its purpose is to make the source tree legible before the reader
entersit.

5.1 Root files

The root package files define the formal environment. The Lean
toolchain pins the compiler version. The Lake file specifies the

§5  Codebase Walkthrough

package and dependency configuration. The README gives build
and inspection routes. The workflow directory defines CI. The
scripts directory contains checks such as the no-sorry/expected-
axiom verifier. The docs directory contains human-readable ar-
chitecture and formalization-status documentation.

SURFACE ROUTE

USE

lean-toolchain
Toolchain

lakefile.lean
Package configuration

.github/workflows/lean-build.yml
Build workflow

scripts/check_no_sorry.py
No-sorry checker

docs/ARCHITECTURE . md
Architecture docs

docs/FORMALIZATION_STATUS .md
Status docs

PinsLeanv4.28.0-rcl.

Defines the Lean package and dependency
relationship to Mathlib.

Runs the public Cl build and verification checks.
Checks expected custom axioms and zero sorry.

Explains the import model, module organization, and
public inspection stance.

Summarizes the current formalization status and
known boundaries.

5.2 Book I: foundations

Book I modules are the largest family. They carry foundational
material: kernel notions, addressability, boundary, denotation,
logic, sets, topos language, coordinates, polarity, and orbit-like
constructions. In a technical overview, the important point is
not that every Book | manuscript paragraph is formalized. The
important point is that the formal layer has enough foundational
surface to make later modules refer back to explicit Lean objects
instead of free-floating prose labels.

Book I is also where reviewers should expect to find many of the
local naming conventions. Namespaces, import paths, and foun-
dational definitions in later books often inherit their grammar
from this layer.

5.3 Book II: holomorphy and central theorem sur-
faces

Book Il modules carry holomorphy, enrichment, closure, geome-
try, topology, mirror, and central theorem surfaces. In the theory
synopsis, Book Il belongs to the mathematical construction of
enriched internal structure. In Taulib, the corresponding mod-
ules expose what has been encoded and what depends on which
foundational surfaces.

For reviewers, Book I1'is a useful test of the architecture because
it sits between abstract foundations and later bridge-oriented
material. If the import graph becomes opaque here, the formal
layer becomes harder to inspect later.

5.4 Book Ill: spectrum and computation

Book Il modules include arithmetic, bridge, computation, doors,
hinge, spectral, spectrum, sector, and physics-oriented surfaces.
This family is where the formalization begins to carry more of the
spectral and computational vocabulary that later physical routes
depend on.

The formal status must remain exact. A Book Ill Lean theorem is
a theorem in the encoded formal environment. It is not automat-
ically a validated claim about physical spectra. When a Book Il
objectis relevant to a prediction or falsification route, the Results
and Verify surfaces own the bridge status.

5.5 Book IV and Book V: physical grammar and
world readouts

Book IV and Book V contain many of the modules most likely
to interest physicists: arena, calibration, particles, quantum me-
chanics, strong sector, mass derivation, cosmology, gravity, ther-
modynamics, fluid macro, temporal, and astrophysics surfaces.
These modules can make internal formal structure inspectable,
buttheirinterpretation requires careful separation from empirical
adequacy.

In practical review terms, this means that a reader should ask
three questions in sequence:

1. Does the Lean object compile and have the claimed formal
dependencies?
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2. Does the Corpus or Registry identify the intended research
object?

3. Does the Results or Verify lane state the status of the empirical
bridge?

Only the first question is owned by Taulib directly. The second
and third are owned by adjacent public surfaces.

5.6 Book VI and Book VII: life, reflection, and com-
mitment layers

Book VI and Book VIl are smaller in module count but important
in boundary discipline. Life, agency, mind, persistence, logos,

ethics, social, and final commitment surfaces are easy places for
a formalization paper to overclaim. WP003 keeps them in the for-
malization lane: Taulib may encode selected structures and com-
mitments, but it does not claim phenomenological adequacy,
ethical authority, social adoption, or metaphysical completion.

The Book VIl status is especially important historically because
earlier release language carried provisional sorry-budget lan-
guage. The current release status used by WP003 is zero sorry.
The paper therefore records the current state while avoiding the
suggestion that zero sorry is identical with completed philo-
sophical assessment.



s6 Trust Budget

Formal verification always has a trust budget. The honest ques-
tion is not whether a system has one, but whether it names it.
Taulib’s trust budget is public by design. It includes the Lean ker-
nel and elaboration environment, Mathlib at the pinned commit,
the TaulLib source snapshot, the explicit custom axiom budget,
repository scripts and Cl configuration, and the generated release
projection.

SA

§6  Trust Budget

6.1 Trusted computing base

The trusted computing base is the part of the system a reader
accepts in order to treat checked Lean theorems as checked for-
mal theorems. For Taulib, that base includes Lean itself, the
pinned Mathlib dependency, and any custom axioms introduced
by TauLib. It also includes ordinary practical assumptions about
the build environment and source integrity.

LAYER OWNED BY

BOUNDARY

Leanv4.28.0-rcl
Lean kernel and elaborator

Pinned commit 85028a6
Mathlib

Pinned snapshot cb5e830
TaulLib source

Taulib
Custom axioms

Cland checker script
No-sorry policy

Corpus, Results, Verify
Bridge interpretation

Atheorem is accepted because Lean elaborates it and the
kernel checks the term. Bugs in Lean are outside Taulib’s direct
proof obligation.

Imported library facts are part of the formal environment;
Taulib does not reprove Mathlib.

The formal claims in this paper refer to this release snapshot,
not arbitrary future source.

The current public release budget is three custom axioms. They
must remain explicit and inspectable.

The current expected and observed sorry count is zero.

Interpretive and empirical adequacy are not discharged by Lean
alone.

6.2 Custom axioms

The current release permits three custom axioms. That num-
ber is not hidden in the prose and not left as folklore. It is the
expected axiom count in the no-sorry checker and appears in
the public custom-axiom inventory. A reader who cares about
proof foundations should inspect those axioms before relying on
downstream formal theorems.

The right attitude is neither alarm nor complacency. Custom
axioms are common in formal projects when a project deliber-
ately introduces assumptions, interfaces, or bridge placeholders.
The question is whether they are explicit, stable, justified, and
separated from theorem claims that are meant to be axiom-free.
Taulib’s public release makes that inventory part of the Verify
surface.

6.3 No-sorry status

A sorryin Leanis a placeholder proof. A sorry-free release mat-
ters because it says that theorem proofs are not being bypassed
by placeholder terms. The current public release records zero
sorry assignments.

This does not mean every desired theorem exists. It means that,
for theorem claims currently represented in the source, the re-

lease does not rely on sorry. Missing formal coverage should
be discussed as missing coverage, not disguised as a proof gap
inside an accepted theorem.

6.4 #print axioms artifacts

The Cl workflow harvests a structured #print axioms report.
Thisisimportant because no-sorry status and axiom dependency
are different questions. A theorem can have no sorry and still
depend on axioms. The #print axioms route is therefore a
finer inspection surface: it helps a reader see which assumptions
enter a theorem.

6.5 What formal verification does not buy

Taulib’s formal layer buys typechecking, proof checking, explicit
dependency routes, and source inspectability. It does not buy
empirical truth. It does not buy uniqueness of formalization. It
does not buy external acceptance. It does not make a physical
bridge adequate. It does not make a publication peer-reviewed.
It does not turn a public-good scenario into achieved impact.

This is not a weakness of TauLib. Itis the reason WP003 exists. By
naming the formal boundary, the program prevents Lean from
being used as a rhetorical shield for claims that Lean cannot own.
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57 What Is Formalized

The question “what is formalized?” has to be answered at several
levels. Taulib formalizes source files, declarations, definitions,
theorem and lemma records, structures and inductive types,
computations, and registry-linked objects. But those categories
alone do not tell the reader what the formal layer contributes.
The more useful answer distinguishes representation, derivation,
computation, correspondence, and coverage.

7.1 Representation

Representation is the first layer. A concept becomes inspectable
in Lean when itis represented as a definition, structure, inductive
type, namespace, notation, theorem statement, or computa-
tional artifact. Representation does not by itself prove the con-
cept true. It makes the concept precise enough for Lean to pro-
cess and for reviewers to inspect.

Taulib’s currentreleaseincludes 3,741 definitions and 1,700 struc-
tures plus inductive types. Those counts indicate substantial
representational surface. They also warn against casual reading.
A project of this size must be studied through routes, not scanned
linearly.

7.2 Derivation

Derivation is the theorem and lemma layer. The current public
release records 4,857 theorems and 6 lemmas, for 4,863 theo-
rem/lemma records. A theorem record means that a proposition
is represented and its proof term is accepted under the current
formal environment. It does not mean that every informal the-
orem in the books has a corresponding Lean theorem, nor that
each theorem is axiom-free.

The right review question is therefore local: for a particular theo-
rem, what is its statement, what modules does it import, what
axioms does it use, and which Registry or manuscript object does
it claim to correspond to?

7.3 Computation and evaluation

Taulib also contains computational surfaces. The Release Man-
ifest records 3,923 computations and 1,900 native_decide
mentions. These surfaces matter because the program is not
only theorem-proving prose encoded into Lean. It also uses
executable checks, finite examples, and computational probes
where appropriate.

Computations should be read with the same discipline as the-
orems. They are useful when the domain is finite, symbolic, or
explicitly computational. They do not replace theoretical proof
orempirical measurement when those are the real obligations.

7.4 Registry correspondence

The release records 3,323 Taulib registry links and 3,091 Reg-
istry items with TauLib links. This is one of the most important
inspection bridges in the program. It says that many public Reg-
istry objects are not isolated labels: they have formal routes into
Taulib.

Registry correspondence should not be confused with full for-
mal coverage. Alink can mean a definition route, theorem route,
module route, support lemma, or formal witness. The Corpus
and Registry must say what the link means. WP003 uses the cor-
respondence counts to establish that the bridge exists at scale,
not to claim that every linked item is fully proved in Lean.

7.5 Formalization by construction region

The book-aligned tree is only one view. Another view is the Con-
struction Spine from WP002. Taulib supports the Spine most
clearly in its early mathematical and internal-structure stages,
then increasingly acts as a formal companion to physical, life,
reflective, and metaphysical routes whose bridge obligations
remain outside Lean alone.

LAYER OWNED BY BOUNDARY
Book I, Book I
Kerneland core mathematics Strong formal role: definitions, structures, logical grammar, and
theorem support.
Book I, Book Il

Internal enrichment and
spectrum

Book Ill, Book IV, Book V
Physical carrier and gram-

mar

Book VI, Book VI
Life and reflection

Meta, Tour, Book VII
Self-hosting and closure

tests

Formal role plus bridge-sensitive interpretation for spectral and
computational surfaces.

Formal route for represented structures; empirical adequacy
belongs to Results and Verify.

Selective formal representation; philosophical and domain
adequacy remain separately reviewable.

Inspection and commitment surfaces; not a declaration that
final-theory status has been achieved.




7.6 Known incompleteness

Every serious formalization project has incompleteness. Taulib’s
honest status is that it is a large, sorry-free, custom-axiom-
bounded formalization layer for selected public-release obliga-
tions. It is not a complete formalization of all books, all research

7.6 Knownincompleteness

notes, all Results records, all physical bridge arguments, or all
interpretive claims.

The research program should therefore treat incompleteness as
an audit object, not a hidden embarrassment. Missing formal
coverage can be converted into a Registry task, a Taulib issue, a
Results status note, a Verify disclosure, or a future release target.
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ss Inspection Routes

Taulib inspection is deliberately multi-surface. No single page
can carry the whole review workflow. The repository carries
source. Generated docs carry rendered declarations. The Re-
lease Manifest carries release facts. Verify carries trust-budget
and status disclosures. Corpus and Registry carry program-object
correspondence. Results carries prediction and falsification sta-
tus when formal material enters empirical routes.

8.1 Route grammar

The route grammar is simple:

1. start from a public claim or object;
2. find its owning surface;

3. follow the formal route into Taulib when the claim has a Lean
component;

4. inspect source, generated docs, imports, theorem statement,
and axiom dependencies;

5. return to Verify or Results for non-formal status.

This workflow prevents two common errors. The first error is
to treat a public claim as formal merely because a nearby Lean
module exists. The second is to ignore formal work because the
ultimate theory has empirical or philosophical claims. The route
grammar lets both layers be inspected without collapsing them.

8.2 Repository inspection

Repository inspection is for readers who want source-level
accountability.  They should inspect lean-toolchain,
lakefile. lean, the module tree under Taulib/, the Cl work-
flow, and the verification scripts. For a local reproduction at-
tempt, the central commands are a Lake build and the no-sorry
checker with expected axiom and sorry counts.

lake build

python3 scripts/check_no_sorry.py --root TaulLib --expected-
axjoms 3 --expected-sorry 0

The exact build environment can change outside the paper, so
readers should follow the repository README for operational de-
tails. The paper’s role is to identify the reproducibility contract,
not to become the build manual.

8.3 Generated documentation inspection

Generated documentation is the fastest route for many technical
readers. A reviewer can search for modules, navigate names-
paces, and inspect declarations without setting up Lean locally.
This is especially useful for public readers who want to verify
that a formal object exists before deciding whether to clone the
repository.

The generated-docs route also protects public pages from be-
coming code dumps. The site can cite a declaration route or
module route, while the docs page shows the technical object in
its own medium.

8.4 Verify inspection

Verify is the route for trust claims. It answers questions such as:

« What release facts are currently public?

« How many custom axioms are allowed?

What does the no-sorry status mean?
« Whatisin the trusted computing base?

« Which counts are generated rather than hand-written?

This is why WP003 routes to Verify/TauLib rather than attempting
to make the PDF the final authority. A PDF can be cited. A live
Verify surface can be updated when a release changes.

8.5 Corpus and Registry inspection

Corpus and Registry inspection is needed whenever a Lean ob-
ject is said to correspond to a research object. The Registry gives
the atomic program-object view. Taulib gives the formal-source
view. A correspondence link is strongest when both directions
are clear: from Registry object to Lean route, and from Lean
declaration back to the intended Registry object or construction
surface.

This bidirectional discipline is one of the main reasons the pro-
gram maintains Taulib and the Registry separately. If everything
lived only inside Lean, non-formal program objects would be
distorted. If everything lived only inside the Registry, formal obli-
gations would be too easy to state loosely.

8.6 Results and falsification inspection

Results inspection is required when a formal objectis used in a
prediction, calibration, falsification, or world-readout claim. Lean
can support the internal mathematics of a bridge, but the Results
lane owns status labels such as prediction record, falsification
test, calibration cascade, or problem mirror. WP003 therefore
treats Results as adjacent, not subordinate.

KEY CLAIM  REVIEWER PATH

For a strong technical claim, start with the landing page, open the
Verify route, inspect the Release Manifest, follow the TauLib source
or generated-docs route, then return to Results only if the claim
has empirical or falsification content.




so Formalization Patterns

Taulib is easier to inspect when the reader knows the recurring
patterns. Alarge Lean library can look like a wall of names from
the outside. Inside the source, however, several stable patterns
repeat: representation by structures, boundary definitions, the-
orem statements, computation surfaces, registry links, import
seams, and documentation carriers. This chapter explains those
patterns without trying to replace generated docs.

9.1 Representation pattern

The representation pattern is the first step in nearly every for-
malization thread. An informal object becomes a Lean object. A
space becomes a structure. A relation becomes a predicate or
field. A named construction becomes a definition. A family of
objects becomes a namespace, typeclass, or indexed structure.
Atheorem from the manuscript becomes a Lean theorem state-
mentonlywhen the premises and conclusion can be represented
precisely enough for Lean.

This sounds elementary, but it is one of the most important edito-
rial filters in the project. Aterm that works in prose can hide ambi-
guity. Lean forces the ambiguity to appear. Which type does the
object inhabit? Which parameters are explicit? Which assump-
tions are fields, which are typeclass arguments, and which are
external axioms? What is definitionally equal, and what requires
a theorem?

In Taulib, representation is not merely local code style. Itis a
translation discipline from the books and Registry into a formal
environment. Every representation choice either reduces ambi-
guity or moves it to a more explicit place.

9.2 Boundary-definition pattern

Many Taulib modules use definitions to create a boundary
around an intended object before proving downstream facts.
This pattern matters because it keeps the library from making
every theorem carry the whole conceptual payload of the the-
ory. A boundary definition can say: within this formal file, this
is the object we are studying; here are the fields or assumptions
needed; hereisthe type of the object; hereis what later theorems
may use.

Boundary definitions are especially important in bridge-sensitive
regions. For example, a formal object may represent a spectral,
physical, or commitment-level construction. The definition can
be fully formal while the claim that it captures the intended real-
world or metaphysical object remains outside Lean. This lets
Taulib make formal progress without pretending that semantic
interpretation has vanished.

9.3 Theorem-record pattern

Atheorem record is not only a theorem statement. It is a route
through the import graph, a dependency profile, a proof term,
and a potential Registry correspondence. When a theorem is
cited in public prose, the safest public claim is not “the theory

§9 Formalization Patterns

proves X” but “the Taulib release contains a Lean theorem with
this statement under these dependencies”.

The theorem-record pattern encourages reviewers to inspect
several layers:

1. the exact statement;

2. the namespace and module;

3. theimports;

4. the theorem proof,

5. the #print axioms dependencies;

6. any Registry or Corpus correspondence;

7. any Results or Verify surface that interprets the theorem be-
yond Lean.

Only the first five layers are primarily TauLib-owned. The last two
are cross-surface program obligations.

9.4 Computational-check pattern

Computational checks play a different role from theorem proofs.
Anative_decide check, finite search, executable equality, or
evaluation can give strong evidence within a finite or decidable
formal setting. It can also make examples and sanity checks pub-
lic. But a computation must be read in its domain. A finite check
over a represented object is not a universal theorem unless the
theorem says so. A computed value is not an empirical measure-
ment unless it is connected to measurement through a separate
bridge.

Taulib’s 3,923 computation/evaluation surfaces and 1,900
native_decide mentions are therefore important, but they are
not a separate proof of the entire program. They show that the for-
mal layer contains executable material. Reviewers should inspect
which computations support which formal or bridge claims.

9.5 Import-seam pattern

Theimport seam is the place where external formal mathematics
enters. Lean itself and Mathlib are not rewritten by TauLib. Taulib
imports them. That means the project must preserve the distinc-
tion between a theorem proved inside Taulib and a theorem
imported from Mathlib. Both are part of the formal environment
once imported, but they have different maintenance and review
owners.

This is why the pinned Mathlib commit matters. The public re-
lease does not claim compatibility with every Mathlib state. It
claims the release under Mathlib 8502826. If Mathlib changes, a
future Taulib release must update, rebuild, and republish status.
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9.6 Documentation-carrier pattern

A generated documentation page is a carrier, not an authority.
It carries module information from source into a public reading
surface. It gives users links, declaration pages, namespaces, and
search. But it should not be used to state independent release
metrics or status claims that disagree with the source and Release
Manifest.

The docs route is therefore most powerful when paired with
source and Verify. Generated docs help a reader find a theorem;
source helps inspect it; Verify helps inspect the status claims
around it.

9.7 Registry-link pattern

Registry links are the translation interface between formal ob-
jects and program objects. The current public release records
3,323 Taulib registry links and 3,091 Registry items with TauLib
links. The existence of a link means the program has made a
correspondence claim. The quality of the link depends on its
semantics.

A mature correspondence model distinguishes several link types:

« definition witness: the Lean object represents the Registry
definition;

« theorem witness: the Lean theorem formalizes a registered
theorem or claim;

« support witness: the Lean object supports a larger registered
item;

« module witness: the module is the owning formal route for a
cluster;

« computational witness: an executable check supports a finite
claim;

« route witness: the link is navigational but not a full formal
witness.

WPO003 does not assert that every current link has this full seman-
tic classification. It names the target discipline so future releases
can improve the correspondence layer.

9.8 Bridge-hygiene pattern

Bridge hygiene is the practice of keeping formal statements from
quietly absorbing non-formal obligations. A theorem about a
represented physical grammar may be formally valid while the
bridge between that grammar and physical measurement re-
mains unproven or under review. A theorem about a commit-
ment structure may compile while philosophical interpretation
remains open. A theorem about a computational finite model
may be exact while the model’s relation to a natural system is
only conditional.

The pattern is not defensive. Itis liberating. When bridge hygiene
is clear, the formalization layer can be praised for what it actually
does without being burdened by claims it cannot discharge.

9.9 Maintenance pattern
Taulib maintenance is not a single act of coding. Itis a cycle:
1. identify a source obligation in Corpus, Registry, or manuscript;

represent the object in Lean;

prove or compute what is appropriate;

LN

inspect imports, axioms, and sorry status;
update generated docs;
update correspondence metadata;

update release manifest facts;

o N O

update public Verify and publication surfaces.

This cycle is the reason WPQ03 treats source, manifest, docs, and
Verify as a single public accountability system.
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Different readers inspect Taulib for different reasons. A Lean
expert wants proof dependencies and build reproducibility. A
mathematician wants statement precision and assumptions. A
physicist wants to know where formal structure stops and bridge
adequacy begins. A program reviewer wants to know whether
the public site is overstating what the formal layer owns. This
chapter gives protocols for those readers.

10.1 Protocol A: reproduce the formal build

The build-reproduction protocol is the most direct. It asks
whether the repository builds under the pinned toolchain and
dependency state. The reviewer should clone the public Taulib
repository, confirm the toolchain, obtain or build the Mathlib de-
pendency, run the Lake build, and then run the no-sorry checker
with the expected budget.

The expected outcome for the current public release is a suc-
cessful build, three custom axioms, and zero sor ry assignments.
A failure can have many causes: local environment mismatch,
dependency drift, cache issue, repository checkout mismatch, or
a real release defect. The protocol’s value is that failures become
concrete.

10.2 Protocol B: inspect a theorem

The theorem-inspection protocol begins with a theorem name or
generated-docs route. The reviewer opens the declaration, reads
the statement, follows the source link, inspects imports, and
then checks dependencies. The critical question is not whether
the theorem title sounds impressive. It is whether the formal
statement says what public prose claims it says.

This protocol often reveals productive mismatches. Public prose
may be too strong. A theorem may formalize a narrower object.
A bridge premise may be implicit in prose but explicit in Lean.
Those mismatches are not failures if they are corrected. They are
precisely the kind of defects a formalization layer is supposed to
expose.

10.3 Protocol C: inspect an axiom dependency

The axiom protocol asks which assumptions a theorem depends
on. The reviewer uses the generated docs, source, and #print
axioms artifacts to identify dependencies. If a theorem depends
on one of the three custom axioms, the reviewer should inspect
the custom-axiom inventory and decide whether the depen-
dency is expected, acceptable, or surprising,

The most valuable outcome is not necessarily axiom elimina-
tion. Sometimes an axiom is the correct explicit boundary. The
problem is hidden dependency, not declared dependency.

§10 Reviewer Protocols

10.4 Protocol D: inspect a Registry correspondence

The Registry protocol starts from a public object rather than a
Lean theorem. The reviewer opens the Registry object, follows
the TauLib link, and asks whether the linked formal object has the
advertised role. If the Registry says the Lean route is a theorem
witness, the reviewer should see a theorem. If it says the route is
a definition witness, the reviewer should see a definition. If the
current Registry projection does not yet classify the link precisely,
the reviewer should treat the link as correspondence evidence
rather than full formalization evidence.

This protocol is especially useful for public readers because it
begins in the site’s conceptual vocabulary and moves toward
code only when needed.

10.5 Protocol E: inspect a bridge claim

The bridge protocol is for claims that pass from formal structure
into physics, measurement, prediction, falsification, or public
impact. The reviewer should not stop at Taulib. A bridge claim
requires a route through Corpus or Registry, then Results or Ver-
ify, and sometimes Publications or Impact. The central question
becomes: what part is formal, what part is translation, what part
is empirical, and what status label owns each part?

This is the protocol that keeps WP003 from becoming WP002 or
WP005. Formal source may support a bridge, but it does not own
the whole bridge.

10.6 Protocol F: inspect public wording

The public-wording protocol asks whether a page, paper, or re-
lease note uses Taulib language correctly. Good wording says
that Taulib represents and checks formal obligations under a
pinned trust budget. Risky wording says or implies that Taulib
validates the theory, proves empirical adequacy, guarantees ap-
plication impact, or replaces external review.

This protocol should be applied not only to Taulib pages but to
the whole site. Formalization status can leak into stronger claims
if public prose is not disciplined.

10.7 Protocol G: report a defect

A high-quality TauLib defect report should identify the surface,
the source route, the expected claim, the observed issue, and
the layer. The layer matters because different issues have dif-
ferent owners. A broken source link is a docs or site defect. A
theorem statement mismatch is a formalization defect. A bridge
overclaim is a Results or Verify wording defect. A stale count is a
release-manifest projection defect.
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LAYER

OWNED BY

BOUNDARY

Build failure

Stale count

Broken docs route

Axiom surprise

Bridge overclaim

Taulib repository

Report checkout, toolchain, command, and log.

Release Manifest or downstream projec-

tion

Generated docs or site

Report source of the stale public number and expected
manifest value.

Report the page, expected declaration, and source route.

Custom axiom inventory and theorem

route

Results, Verify, or public prose

Report theorem, #print axioms output, and expected
dependency profile.

Report wording and clarify which layer cannot own the claim.

10.8 What a good review does not require

A useful Taulib review does not require accepting T-Theory. It

does not require reading all se

endorsing the program’s metaphysics or public-good aspirations.

ven books. It does not require

A reviewer can contribute at the formal layer by checking source,
build, imports, statements, dependencies, axioms, docs, and
wording. This is one of the program’s core public benefits: criti-
cism can be layer-specific.
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Taulibis a living codebase, but WP003 is an anchor document.
Release governance is the discipline that lets both be true. The
repository can evolve while the public release remains citeable.
Afuture release can supersede current counts while the current
anchor PDF preserves a dated snapshot.

11.1 Source ownership

The release system separates source ownership from public pro-
jection. Taulib owns formal source. The Release Manifest owns
public quantitative release facts. Verify owns public status inter-
pretation. The site presents reader routes. Publications carries
citeable artifacts. No single prose paragraph should silently be-
come the source of truth for a release fact.

This separation is particularly important for metrics. Counts such
as 512 modules, 4,863 theorem/lemma records, and zero sorry
assignments should not be hand-maintained in multiple pages
without a check. The manifest policy points in the right direction:
public quantitative release facts should come from generated or
verified sources wherever possible.

11.2 Canonical versus development state

The public release snapshot and the live development repository
candiffer. Thatis normal. The important rule is that public pages
must say which state they refer to. WP003 refers to the May 8§,
2026 anchor release and the pinned Taulib snapshot named in
the Release Manifest. A later repository commit may add mod-
ules, remove modules, change proofs, or alter documentation.
That does not retroactively change WP003.

When development state becomes release state, the Release
Manifest and downstream public pages should be regenerated.
This is the clean handoff from code evolution to public status.

11.3 Legacy artifact handling

The existing 2026-05-01 Taul ib white paper is not deleted from
the public history. Itis treated as a legacy/superseded archival
artifact. The reason is not embarrassment; it is route clarity. A
first-time reader should land on WP003 for the canonical Taulib
technical overview. Historical readers can still inspect earlier
artifacts to see how the program evolved.

This policy protects the short route https://prrp.site/wp003.
WP003 owns the canonical TaulLib anchor route. The legacy white

paper should not compete for that short-route meaning.

11.4 Release gates

ATaulib-facing release should pass several gates before public
citation:

1. the Lean build succeeds under the pinned toolchain;

2. the no-sorry checker reports the expected custom axiom and
sorry counts;

generated docs build and link to current source;

> W

release manifest metrics are regenerated or verified;

o

Verify pages agree with the manifest;

6. public PDF and site pages carry the same checksum and page
count;

7. link checks confirm that public routes resolve.

These gates do not turn formal checking into empirical validation.
They make the release internally consistent and inspectable.

11.5 Public language policy

Public language about Taulib should use a small controlled vo-
cabulary. Strong phrases such as “proved’, “verified”, and “for-
malized” should specify their owner and scope. Safer phrases in-
clude “Lean-checked theorem”, “formalized in the current Taulib
release”, “represented formal object”, “custom-axiom-dependent
theorem”, “sorry-free release”, and “pinned toolchain”.

Unsafe phrases include “Taulib validates the theory”, “Lean
proves the physics”, “the formalization proves impact”, and “the
library is complete” Those phrases collapse layers and should
be removed or rewritten.

11.6 Why governance belongs in a technical
overview

It may seem unusual to discuss governance in a technical white
paper. For Taulib it is necessary. A formal library becomes a
public trust surface only when its release facts, source links, docu-
mentation, and status language are governed. Without that gov-
ernance, formal source can be impressive but confusing. With it,
the formal layer becomes genuinely inspectable.
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§12 Roadmap

Taulib’s roadmap is a formalization roadmap, not a promise that
the theory will be accepted or that downstream applications will
follow. The roadmap should be evaluated by formal-methods
criteria: coverage, import hygiene, documentation, axiom reduc-
tion, reproducibility, generated artifact quality, and correspon-
dence with the Corpus and Registry.

12.1 Coverage deepening

The first continuing task is coverage deepening. Coverage deep-
ening means turning manuscript obligations into formal obli-
gations where doing so is mathematically appropriate. It does
not mean forcing every sentence into Lean. Some manuscript
material is conceptual, historical, interpretive, empirical, or ed-
itorial. The goal is not maximum encoding; the goal is correct
ownership.

Good coverage tasks have a clear source object, a formal target,
an inspection route, and a status label. They should say what
becomes formal and what remains non-formal.

12.2 Axiom pressure

The second task is axiom pressure. A custom axiom budget is
acceptable only when it is kept under review. Future releases
should ask whether each custom axiom can be eliminated, weak-
ened, localized, justified by a better interface, or separated more
clearly from theorem records that do not need it.

Axiom pressure is not the same as pretending there are no as-
sumptions. Itis a method for making assumptions more visible
and less casually inherited.

12.3 Documentation and source links

The third task is documentation quality. Generated docs are use-
fulonly when they remain connected to public routes and current
source links. Stale links, ambiguous module names, and missing
route metadata create friction for expert review. The v2 publicsite
already corrected earlier stale source-link patterns, and WP003
continues that discipline by refusing old repository-owner links.

12.4 Registry correspondence

The fourth task is correspondence normalization. Registry-to-
Taulib links at scale are already present, but the public program
benefits when link semantics become sharper. A link should
ideally distinguish definition witness, theorem witness, support
lemma, module owner, computational check, or route-only ref-
erence.

12.5 Cl and release manifest tightening

The fifth task is release-manifest tightening. The ideal release
surface is one in which all public quantitative status claims are
generated or verified from machine-readable sources. Manual
prose should explain, not originate, release metrics. This is the
same discipline already expressed in the Release Manifest policy.

12.6 External review readiness

External review readiness does not mean external review has oc-
curred. It means the formal layer is organized so an outside Lean
or formal-methods reviewer can reproduce the build, inspect
the trust budget, identify key modules, and write useful criticism
without reverse-engineering the whole research program first.
WPO003 is one part of that readiness layer.
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sA Appendix: Current Formalization Tables

This appendix collects compact status tables for readers who

snapshots, not independent source data.

want a single place to compare the main release metrics, code-

base families, and inspection surfaces. The tables are descriptive

A.1 Release metrics

METRIC CURRENT VALUE MEANING
512

Modules/files Total Lean modules/files in the pinned Taulib snapshot.
142,406

Lean lines Total Lean source lines reported by the release projection.
3,741

Definitions Definitions represented in the source summary.
4,857

Theorems Theorem records represented in the source summary.
6

Lemmas Lemma records represented in the source summary.
4,863

Theorems plus lemmas Combined theorem/lemma release count.
1,700

Structures plus inductives Structural and inductive surfaces.
3,923

Computations Evaluation and computation surfaces.
1,900

native_decide mentions Finite or decidable computational proof/check surfaces.
3,323

Registry links Taulib links recorded in Registry correspondence data.
3,091

Registry items with TauLib links Registry items that have Taulib correspondence.
3

Custom axioms Expected custom axiom budget.
0

sorry Expected and observed placeholder-proof count.

A.2 Public route index
SURFACE ROUTE USE
https://panta-rhei.site/publications/anchor-d
WP003 landing page ocuments/wpOO3-taulib-technical-overview/ Canonical la ndmg page for this paper.

Short route

Mnemonic route

TauLib repo
Generated docs
Verify/TauLib
Release Manifest
Filter rules

TCB disclosure

https://prrp.site/wp003

https://prrp.site/wp-taulib

Short citation route for the canonical anchor
document.

Human-readable short route for the Taulib technical

overview.

https://github.com/Panta-Rhei-Research/taulib

https://taulib.site

Public Lean source repository.

Rendered Taulib documentation.

https://panta-rhei.site/verify/taulib/

Verification status and trust budget.

https://panta-rhei.site/verify/release-manif

est/

Release facts and source ownership.

https://panta-rhei.site/verify/filter-rules/

Public metric filter rules.

https://panta-rhei.site/verify/tcb/

Trusted computing base disclosure.

https://prrp.site/
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A.3 Audit checklist

Atechnical reviewer can use the following lightweight checklist
before opening issue-level criticism.

1.
2.

Confirm that the local clone uses Lean v4.28.0-rc1.

Confirm that Mathlib resolves to the pinned commit family
85028a6.

Run lake build.

Run the no-sorry checker with expected custom axiom count
3 and expected sorry count 0.

Inspect the custom axiom inventory.

For a selected theorem, inspect the theorem statement, im-

ports, and #print axioms output.

7. Ifthe theorem is tied to a Registry object, inspect the Corpus
or Registry correspondence route.

8. If the theorem enters a prediction or falsification claim, in-
spect the Results and Verify status routes separately.

A.4 Module family map

The following map is intentionally directory-level rather than
file-level. Its purpose is to orient the reviewer before they enter
generated docs or source. Counts and exact files are owned by
the Release Manifest and repository; the map below names the
main inspection neighborhoods.

LAYER OWNED BY

BOUNDARY

Foundation route
Book | / Addressability

Foundation route
Book I / Boundary

Foundation route
Book I/ CF

Foundation route
Book | / Coordinates

Foundation route
Book I / Denotation

Foundation route
Book | / Holomorphy

Kernel route
Book I / Kernel

Kernel route
Book I / KernelFoundation

Logic route
Book I / Logic

Logic route
Book I / MetaLogic

Foundation route
Book I / Orbit

Foundation route
Book I / Polarity

Foundation route
Book I / Sets

Foundation route
Book I / Topos

Addressability and reference grammar for formal objects.
Boundary surfaces for object separation and formal contexts.
Core category or construction-family support surfaces.
Coordinate and representational support.

Denotational interfaces between names and formal objects.

Early holomorphic or structural language carried into later
books.

Kernel-side primitives and formal support.
Foundational kernel construction surfaces.
Logical and proof-theoretic support.

Meta-logical support where needed.

Orbit and action-like formal structures.

Polarity grammar and formal sign/dual structures.
Set-level support.

Topos-inspired and categorical environment surfaces.




A4 Module family map

LAYER

OWNED BY

BOUNDARY

Book Il / CentralTheorem
Book Il / Closure
Book Il / Domains
Book Il / Enrichment
Book Il / Geometry
Book Il / Hartogs
Book Il / Interior
Book Il / Mirror
Book Il / Prologue
Book Il / Regularity
Book Il / Topology

Book Il / Transcendentals

Mathematics route

Mathematics route

Mathematics route

Mathematics route

Mathematics route

Mathematics route

Mathematics route

Mathematics route

Mathematics route

Mathematics route

Mathematics route

Mathematics route

Formal route for central-theorem style surfaces.
Closure and completion constructions.
Domain-level formal grammar.
Self-enrichment and enriched structure.
Geometric support objects.
Ordinal/cardinal or Hartogs-style support.
Interior and internality structures.

Mirror and duality surfaces.

Book-level entry and scaffolding.
Regularity and stability surfaces.
Topological support.

Transcendental or analytic support routes.

LAYER

OWNED BY

BOUNDARY

Book Il / Arithmetic
Book Il / Bridge

Book Il / Computation
Book Ill / Doors

Book Ill / Enrichment
Book Il / Hinge

Book IIl / Mirror

Book Il / Physics
Book Il / Sectors
Book 1l / Spectral

Book Ill / Spectrum

Spectrum route
Bridge route
Computation route
Spectrum route
Spectrum route
Hinge route
Spectrum route
Bridge route
Spectrum route
Spectrum route

Spectrum route

Arithmetic support for spectrum and hinge constructions.
Formal objects that require careful semantic interpretation.
Computational and executable formal surfaces.

Door or transition structures in the spectral construction.
Enrichment surfaces inherited into the spectrum.
Foundational hinge support objects.

Mirror/duality surfaces in spectrum context.

Physics-facing formal grammar requiring separate bridge status.
Sector decomposition and classification surfaces.

Spectral formalization route.

Core spectrum route.

https://prrp.site/
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LAYER

OWNED BY

BOUNDARY

Book IV / Arena

Book IV / Calibration
Book IV / Coda

Book IV / Electroweak

Book IV / ManyBody

Book IV / MassDerivation

Book IV / Particles

Book IV / Physics

Book IV / QuantumMechanics

Book IV / Sectors

Book IV / Strong

Microcosm route

Microcosm route

Microcosm route

Microcosm route

Microcosm route

Microcosm route

Microcosm route

Microcosm route

Microcosm route

Microcosm route

Microcosm route

Arena and state-space style surfaces.

Calibration-facing formal surfaces.

Closing and integration surfaces.

Electroweak-facing formal vocabulary.

Many-body and collective formal support.

Mass-derivation route, with bridge status owned elsewhere.
Particle-facing formal objects.

General physics-facing formal grammar.
Quantum-mechanical formal support.

Sector grammar in the microcosm layer.

Strong-sector formal vocabulary.

LAYER

OWNED BY

BOUNDARY

Book V / Astrophysics
Book V/Coda

Book V / Cosmology
Book V / FluidMacro
Book V / Gravity
Book V / GravityField
Book V / Orthodox
Book V / Prologue

Book V / Temporal

Book V /[ Thermodynamics

Macrocosm route

Macrocosm route

Macrocosm route

Macrocosm route

Macrocosm route

Macrocosm route

Macrocosm route

Macrocosm route

Macrocosm route

Macrocosm route

Astrophysics-facing formal support.

Closing and integration surfaces.

Cosmological formal grammar.

Fluid and macro-scale support surfaces.

Gravity-facing formal objects.

Gravity-field route and support structures.

Orthodox reference/comparison surfaces where represented.
Book-level entry and scaffolding.

Temporal grammar and formal support.

Thermodynamic formal support.




A5 Release-metric provenance map

LAYER OWNED BY BOUNDARY
Life route
Book VI / Agency Agency-facing formal surfaces.
Life route
Book VI / Closure Closure surfaces in the life layer.
Life route
Book VI / Consumer Consumer or uptake-facing formal grammar.
Life route
Book VI / CosmicLife Cosmic-life support surfaces.
Life route
Book V1 / LifeCore Core life formalization route.
Life route
Book VI / Mind Mind-facing formal support with careful bridge boundaries.
Life route
Book V1 / Persistence Persistence and continuity support.
Life route
Book VI / Sectors Sector grammar in life route.
Life route

Book VI / Source
Book VIl / Ethics
Book VIl / Final
Book VII / Logos
Book VIl / Meta

Book VII / Social

Metaphysics route
Metaphysics route
Metaphysics route
Metaphysics route

Metaphysics route

Source-oriented support structures.
Ethics-facing commitment surfaces.

Final commitment or closure surfaces.
Logos-facing formal route.

Meta-level support and reflection surfaces.

Social-facing commitment surfaces.

A.5 Release-metric provenance map

The release metric layer matters because public pages should
not manually invent or drift from status counts. The table be-

low maps each WP003 headline metric to the owning source
category.
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Panta Rhei Research Program

METRIC CURRENT VALUE MEANING
v4.28.0-rcl
Lean version Owned by lean-toolchain and projected through the Release
Manifest.
85028a6
Mathlib commit Owned by the package dependency state and projected through the
Release Manifest.
cb5e830
TauLib snapshot Owned by the Release Manifest source snapshot.
512

Modules/files

Book module counts

Lean lines

Theorems

Lemmas

Definitions

Structures/inductives

Computations/evals

Declarations/evals

Custom axioms

sorry

Owned by source summary and public filter rules.

147/66/71/90/81/31/9/17

142,406

4,857

3,741

1,700

3,923

14,601

Owned by public registry filter rules and release projection.
Owned by source summary.

Owned by source summary.

Owned by source summary.

Owned by source summary.

Owned by source summary.

Owned by source summary.

Owned by source summary.

Owned by checker expectation and custom-axiom inventory.

Owned by checker expectation and public Verify status.

Taulib status language should remain small and exact. The fol-
lowing vocabulary is recommended for public use.

WPOO3



al glossary

LAYER OWNED BY BOUNDARY
Formal layer
Lean-checked The declaration elaborates and is accepted under the pinned
formal environment.
Formal layer
Sorry-free The release contains no sorry assignments under the checker
policy.
Formal layer
Custom-axiom-dependent The theorem or route depends on one or more explicit custom
axioms.
Formal layer
Imported Afact enters through Lean or Mathlib rather than Taulib source.
Formal layer
Represented A concept has a Lean definition, structure, theorem statement,
or related formal object.
Corpus/Registry
Linked A public Registry object has a Taulib correspondence route.

Bridge-sensitive

Empirically open

Publication-ready

Canonical v1.0

Results/Verify

Results/Verify

Publications

Anchor Canon

The formal object has interpretation obligations outside Lean.

Formal material exists, but empirical adequacy is not

established.

The artifact is downloadable and internally consistent; it does

not claim peer review.

The document is the current public anchor route for its role.

A.7 Technical glossary

Bridge

Custom axiom

Generated docs

Import seam

Kernel

Lake

Aroute from formal objects
toward intended mathe-
matical, physical, empiri-
cal, or interpretive mean-
ing. Bridges are not dis-
charged by Lean alone.

An explicit axiom intro-
duced by Taulib rather
than proved or imported
from the standard formal
environment.

Rendered documentation
pages generated from Lean
source. They are publicin-
spection carriers.

The boundary between
Taulib source and im-
ported Lean or Mathlib ma-
terial.

The trusted Lean compo-
nent that checks proof
termsonce elaboration has
produced them.

Lean’s build and package-
management system used
by the Taulib repository.

Mathlib

No-sorry

Registry correspondence

Release Manifest

Semantic adequacy

TCB

Theorem record

The community mathemat-
ical library for Lean, pinned
to a specific commit in
the public release environ-
ment.

A release property stat-
ing that theorem proofs
are not completed by
placeholder sorry assign-
ments.

A public link from Registry
objects to Taulib formal
routes.

The  machine-readable
public release source for
status facts and counts.

The claim that a formal rep-
resentation captures thein-
tended meaning. This is
not established by type-
checking alone.

Trusted computing base:
the components and as-
sumptions trusted for for-
mal checking.

A Lean theorem plus its
statement, module, im-
ports, dependencies, proof,
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A.8 Worked inspection narratives

The following narratives show how the review protocols in this
paper should feel in practice. They are deliberately generic. They
do not introduce new theorem claims; they describe repeatable
review motions.

Narrative 1: from a public theorem claim to Lean source

A public page says that a construction has a Taulib theorem
route. The reader does not begin by judging the philosophical
importance of the construction. They first ask for the formal
owner. The page should expose either a generated docs route, a
module route, a Registry object with Taulib correspondence, or
a Verify route. The reader opens the generated docs page and
confirms that the named theorem exists.

The next step is statement inspection. The reader asks whether
the theorem statement is the same as the public prose claim
or a narrower formal witness. If the statement is narrower, the
public prose may still be acceptable, but it must not present
the narrower theorem as owning the wider claim. The reader
then follows the source link, inspects imports, and checks axiom
dependencies.

The useful output of this review is a short note: public claim,
theorem route, statement summary, dependencies, axiom pro-
file, and any mismatch between prose and formal statement.
That note can be used to improve either Taulib, the Registry
correspondence, or the public wording.

Narrative 2: from a Registry object to a formal witness

A reader starts from the Registry rather than from Taulib. The
Registry object has a TauLib link. The reader asks what the link
means. Is the Lean object a definition witness, theorem witness,
support lemma, module owner, computational check, or naviga-
tional route? If the current public projection does not yet classify
it, the reader treats the link as correspondence rather than proof.

This route is important because it preserves the Registry as the
program spine. The formal layer should not be an isolated island
of names. It should help a reader inspect the public research
graph. A good Registry-to-Taulib route therefore closes the loop:
Registry object to Lean route to generated docs to source and
back to the public object.

Narrative 3: from a no-sorry claim to a release check

Apublicreader sees the phrase “zero sorry”. The phrase is mean-
ingful only if it is connected to a release check. The reader opens
the Verify/Taulib page or Release Manifest, confirms that the
expected value is zero, then inspects the workflow or script in-
vocation that checks it. The relevant command in the current
workflow expects three custom axioms and zero sorry.

The review result should not be “therefore all claims are true”.
Theresultis narrower: the represented theorem layeris not using
placeholder proof terms under the current checker policy. That
is a significant formal status claim and should be protected from
rhetorical inflation.

A8 Worked inspection narratives

Narrative 4: from a bridge-sensitive theorem to Results

A physics-facing page cites a formal construction. The reader
confirms that the construction has a Lean route, but then asks
what the construction is being used for. If it supports a prediction,
calibration, or falsification route, the reader must leave Taulib
and inspect Results and Verify. The Lean route may be necessary,
but itis not sufficient.

This narrative is one of the most important in the entire pro-
gram. It stops the phrase “formalized in Lean” from becoming
a substitute for empirical accountability. It also stops empirical
uncertainty from erasing the value of formal work. The two layers
can be assessed separately.

Narrative 5: from a stale count to a manifest defect

A reader finds a public count that differs from WP003 or from the
Release Manifest. The correct response is not to choose the more
flattering number. The reader identifies the owning source. If
the Release Manifest is current and the page is stale, the page
projection should be fixed. If the manifest is stale, the release
generation path should be fixed. If the PDF is a dated anchor
document, it should not be silently mutated; a future release can
supersede it.

This narrative is why WP003 names its date and release status.
A citation artifact should be stable, while live release surfaces
should be able to move.
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A.9 Release invariants

The following invariants should hold for the WP003-era TauLib
public release. They are written as editorial and technical release
rules rather than as Lean theorems.

1. Apublic TauLib count should have a manifest or generated-
data owner.

2. Apublic no-sorry claim should route to a checker policy and
expected value.

6. A physical or empirical bridge claim should route to Results

or Verify.

7. A Registry correspondence link should not be presented as

full formal coverage unless its semantics support that claim.

8. A canonical PDF should carry its release date, status, short

route, and canonical route.

9. Alegacy artifact should remain accessible as history but not

compete with the canonical short route.

3. A custom axiom should be explicit, inspectable, and counted.  10- A future Taulib release should be allowed to supersede
WP003 without rewriting what WP003 said about May 2026.
4. A generated documentation page should route back to cur-
rent public source, not to a stale personal fork or obsolete
repository owner. A.10 Layer-specific critique forms

5. Atheorem claim should not be stronger in public prose than
in its Lean statement unless the additional strength is owned
by another surface.

One practical outcome of this paper is that criticism can be layer-
specific. The following forms show the minimum information a
useful critique should include.

LAYER OWNED BY

BOUNDARY

Module, declaration, statement, imports,

Formal source critique proof issue

Theorem, axiom dependency, expected
Axiom critique profile

Checkout, toolchain, command, log ex-

Build critique cerpt

Docs route, source route, broken link,

Documentation critique stale title

Registry ID, TaulLib link, claimed link se-

Registry critique mantics

Formal route, Results route, status lan-

Bridge critique guage

Manifest field, public page, expected value
Release critique

Quoted public wording and suggested re-

Editorial critique placement

Use when a Lean object is malformed, misnamed, too weak,
too strong, or dependency-heavy.

Use when an axiom dependency is surprising or
undocumented.

Use when local or Cl reproduction fails.
Use when generated docs or source links mislead.

Use when correspondence is missing, ambiguous, or
overstated.

Use when a formal object is being used beyond Lean’s
ownership.

Use when counts or release facts drift across public surfaces.

Use when prose collapses formal checking into validation,
acceptance, deployment, or impact claims.

A.11 Suggested public wording replacements

This final appendixis intentionally practical. It gives safer replace-
ments for language that often becomes too strong.

w
o
o



A1l Suggested public wording replacements

LAYER

OWNED BY BOUNDARY

Avoid: “TauLib proves the
theory”

Avoid: “Lean validates the
physics”

Avoid: “fully formalized”

Avoid: “no assumptions”

Avoid: “verified impact”

Avoid: “peer reviewed”

Use: “Taulib formalizes selected obliga-

tions in Lean” The former overclaims theory-level truth; the latter names the

formal layer.
Use: “Lean checks the represented for-
mal construction; bridge adequacy is in- The replacement preserves the kernel/bridge boundary.
spected separately”
Use: “formalized in the current TaulLib re-
lease where represented” The replacement avoids global coverage overclaim.
Use: “three explicit custom axioms and
7610 sorry assignments” The replacement names the actual trust budget.
Use: “formal route only; impact scenarios
are conditional and owned by Impact/Re-
sults surfaces”

Use: “publicly inspectable; external review

The replacement prevents public-good overclaim.

not claimed in this release” The replacement separates openness from external validation.

https://prrp.site/
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s Conclusion

Taulib gives the Panta Rhei Research Program a public formal
layer that can be inspected with ordinary formal-methods disci-
pline. Thatis already a strong public asset. Itis also a bounded
one.

The current release records Lean v4.28.0-rcl, Mathlib
85028a6, TauLib cb5e830,512 modules/files, 142,406 Lean lines,
4,863 theorem/lemma records, 14,601 declarations and evalu-
ations, three custom axioms, and zero sorry. Those numbers
make the formal layer substantial. They do not make it omnipo-
tent. They tell readers where the Lean surface stands and how to
inspect it.

The central lesson of WP003 is therefore architectural. A research
program can use formalization without overclaiming formaliza-
tion. It can state what Lean checks, expose what Lean assumes,

route what Lean cannot own, and invite technical criticism at the
correct layer. That is the standard Taulib is meant to serve.

Future Taulib work should deepen coverage, reduce or justify
axioms, improve correspondence metadata, strengthen gener-
ated documentation, and keep release metrics source-owned.
But the release already establishes the public grammar: formal
claims belong to the formal layer; bridge claims belong to bridge
surfaces; empirical accountability belongs to Results and Verify;
public impact claims belong elsewhere entirely.

For the anchor canon, that means WP003 is not the proof of
WP002. Itis the technical overview of the formalization layer that
helps make WP002 inspectable. That distinction is the paper’s
main contribution.
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