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Replaying the certificates behind a registry’s unverified bounds:
entropy laws, a truth table, step functions and a record package,
decided from their bytes⋆

Carlos Toledo

• Every finite certificate behind the registry’s asterisked bounds holds,
decided by two programs sharing no code.

• A bound printed on the wrong side of its own certificate: refuted as
printed, certified one unit up.

• A producer’s checker printed OK on false claims: it compared in double
precision what it enclosed at a hundred digits.

• A record package was refused because the analytic inputs its bound
rests on are not in it.

• The registry removed four unverified marks on the replays and cites
them beside the certificates.
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Abstract

A curated registry of the best known bounds on 115 constants of analysis
and combinatorics marks with an asterisk every bound whose only verifica-
tion is the producer’s own, and states what removes the mark: refereeing,
formalisation, or an independent replay. We replayed the certificates be-
hind the asterisked bounds that rest on finite objects, from the bytes the
registry cites and with no code of any producer’s run: entropy laws for the
sums–differences constants C3b and C3c, a truth table on 18 variables for the
Fourier entropy–influence constant C71, step functions for the autocorrela-
tion constants C1a–C1d, two constructions for the Zhang–Zagier height C82,
a step measure for the Schur–Siegel–Smyth trace constant C86, and a “certi-
fied record package” for the de Bruijn–Newman constant. Each certificate is
read as a finite exact object and decided by two programs that share no code
with each other or with the claimants, in exact rationals where the object is
rational and in outward-rounded intervals where an entropy or a logarithm
enters; the deciders’ arithmetic is compared with Arb, and claims of known
truth planted on the certificates are decided as constructed. Every finite
certificate holds. One bound, C1d, is printed below its own certificate’s ex-
act value: refuted as printed, certified one unit up. The package is refused,
because the analytic inputs its bound rests on are not in it. One certifi-
cate’s own checker printed OK on false claims, since it compares in double
precision what it encloses at a hundred digits. After the replays the registry
removed four asterisks and cites the replays on its pages; we report that
as what happened and draw no causal conclusion. A replay decides that
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a certificate establishes a printed bound, and nothing about the constant
beyond it.

Keywords: optimization constants, entropy certificates, sums–differences
problem, autocorrelation inequalities, independent replay, interval
arithmetic

1. Introduction

Curated records of what is known are how a field keeps score, and
machines now write to them faster than referees read. The optimization-
constants registry (Tao et al., 2026) keeps the best known bounds on 115
constants of analysis and combinatorics, each with its source, and many
of its recent rows come from program search and AI-assisted contributors
(Georgiev et al., 2025; Romera-Paredes et al., 2024; Novikov et al., 2025):
two of the rows decided here carry the registry’s own note that they were
prepared with an AI system, and a third producer signs its archive “AI
Autoresearch” (Numaro, 2026). Such a bound arrives as a self-archived
artifact—a certificate file, a script that checks it—checked so far only by
the program its producer wrote. The registry’s answer is a mark: ”Bounds
for which the level of available verification is currently at minimal levels
will be marked with an asterisk” (Tao et al., 2026). Its contributing guide
states how the mark comes off: it “is removed when that changes—when
the paper is refereed and published, or when the argument is formalized or
independently replayed”. On 2026-09-26 the maintainer, writing that rule
into the guide, added of one such bound: “If the 13-point certificate does
get independently replayed, or formalized, the asterisk comes off”, and that
he would take a pull request that removes it on those grounds (Tao, 2026).

This paper is the replay the rule asked for, made with cert-machine
(Toledo, 2026, the method paper), a system that decides machine-generated
claims independently of the claimant and records one of three verdicts—
certified, refuted or refused—with the object that justifies it. A claim
is read from its published statement and bytes; the claimant’s program is
never in the trust path; a verdict is a computation with a witness, and a
reading—a file inventoried, a five-sentence argument checked line by line—is
recorded as a reading and never counted as a verdict. The claims decided
are the registry’s asterisked bounds that rest on finite objects, as they stood
on three dates: three lower bounds before the replays, the 10 bounds of its
open pull-request queue on 2026-10-15, and the rows its merges of 2026-10-18
added (Section 2).

Contributions. Every finite certificate behind those bounds decided twice,
by programs sharing no code with each other or with any producer, with
the verdict, enclosure and scope of each recorded; two findings beside the
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verdicts, a bound printed on the wrong side of its own certificate and a
producer’s checker that accepts false claims; a refusal with its reason; and
what the registry did afterwards, from its pinned bytes. The constants are
not the contribution: a replay decides that a certificate establishes a printed
bound and nothing more. Sections 2–5 give the materials, the method, the
verdicts and the registry’s response; Section 6 what the exercise shows and
its limits; Appendix A the command that re-derives each result.

2. Materials

The bounds. On 2c1968cd (2026-09-26) three asterisked lower bounds rested
on finite certificates: two constants of the sums–differences problem (Katz
and Tao, 1999), C3b ≥ 1.77898884 and C3c ≥ 1.6747338950414058, each cer-
tified by an entropy law on 13 and 147 points of Z2 (Mosaic Intelligence,
2026a; Lin, 2026); and the Fourier entropy–influence constant (Friedgut and
Kalai, 1996), C71 > 6.521845710923046575, certified by a Boolean func-
tion on 18 variables (Numaro, 2026). On 2026-10-15 the open pull requests
(#210, #217, #221, #225 and #226) offered 10 new bounds: two step
functions, five one-line constructions, a nine-dimensional counterexample,
a two-law entropy certificate (Jaswal, 2026), and a “certified record pack-
age” for the de Bruijn–Newman constant, Λ ≤ 0.1595 (Mosaic Intelligence,
2026b), against the recorded 0 ≤ Λ ≤ 0.2 (Rodgers and Tao, 2020; Platt
and Trudgian, 2021) and an asterisked 0.1875 from the same claimant. The
merges of 2026-10-18 added asterisked rows that rest on finite objects: four
step functions for C1a and C1b, two for C1c and C1d, two constructions for
C82 and a step measure for C86.

The bytes. Every object decided is a byte sequence named by path and SHA-
256 digest in the record that decided it, fetched from the source the registry
cites and refused if its digest does not match: deposit and gist files for the
entropy laws and the two-law certificate, the artifact that binds the truth
table by digest, the pull requests’ bytes at the registry commit 2c1968cd,
the package at its pinned commit, and the files the new pages cite. The
registry’s own bytes—README, contributing guide and constant pages—
are pinned at 2c1968cd before the replays and at ec37689f and 46dbf036
after each round of merges on 2026-10-18; what the registry prints beside
each bound is read from those bytes. Each decision writes a record naming
its inputs by digest, the verdict, the witness, the scope, the time and the
second implementation’s answer; every number in this paper is a macro
written from one of the records named in the Data availability statement
by a generator that refuses to write when the record no longer supports
the sentence quoting it. Everything ran on an 8-core laptop with 16 GB of
memory, the JavaScript deciders in Node v24.14.1 and the Python ones in
the standard library alone; nothing was rented.
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3. Method

3.1. What each certificate claims, and how it is read
Every certificate here is a universal claim over one finite object—a law,

a truth table, a step function, a polynomial, a step measure—and the claim
decided is that the object establishes the printed bound, given the published
theorem that turns such an object into a bound; the theorem is read and
named, never re-proved, and each record’s scope sentence says so.

An entropy law. The sums–differences problem of Katz and Tao (1999) asks
for the best exponents in bounds on |A − B| by |A|, |B| and |A + B|; its
constants have entropy forms, as Ruzsa’s entropy analogues of sumset in-
equalities make precise (Lau and Nair, 2023), and the registry states C3b

and C3c in that form. A certificate is a finite law µ on Z2 with rational
weights, claiming for (X,Y ) ∼ µ

C ≥ H(X − Y )

max{H(X), H(Y ), H(X + Y )}
,

with H(X + 2Y ) added to the maximum for C3c. The pushforward of µ
under each linear form is computed exactly in rationals; each −p ln p is
enclosed in an interval, the logarithm by its series with an outward-rounded
tail; the ratio is a quotient of intervals, and C ≥ c is certified when
the enclosure’s lower end is at or above c, refuted when its upper end is
below c, refused when it straddles c. Earlier lower bounds were found by
hand and by search (Lemm, 2015); these were found by AI-assisted search
(Georgiev et al., 2025), which is why they come as artifacts. The two-law
certificate draws 1020 independent base-55 digits from laws on 51 and 47
points; its entropies add digit by digit only if the map from digits to the
linear form is injective, which holds when every form is at most 27 in absolute
value on both supports—a condition of the claim, checked and not assumed.

A truth table. The Fourier entropy–influence conjecture of Friedgut and
Kalai (1996) asks for a constant C with H(f̂ 2) ≤ C · I(f) for every Boolean
function f ; the best general results are of the form H ≤ O(I log I) (Kelman
et al., 2020), and lower bounds on C come from explicit functions (O’Donnell
and Tan, 2013; Hod, 2017). The C71 bound is read from a truth table
of 218 entries: the integer Walsh–Hadamard transform gives the spectrum
exactly, the influence I is a rational, the entropy H of the spectral weights
is an enclosure, and the bound H/(I − 1) follows from an amplification rule
that is cited, not re-proved (O’Donnell and Tan, 2013; Hod, 2017). The
decision is 10 named checks, from the digest the artifact binds and balance
to I = 261/128 exactly, the bound, the claimant’s printed floor inside the
enclosure and monotonicity.
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A step function. The autocorrelation constants C1a–C1d are suprema and
infima of autoconvolutions and correlations of functions on an interval (Ma-
tolcsi and Vinuesa, 2010; Cloninger and Steinerberger, 2017; Barnard and
Steinerberger, 2020), and a bound is exhibited by one function. A step
function with n heights written as integers over one denominator has an
autoconvolution that is one exact integer polynomial, so the bound it ex-
hibits is one exact rational; the printed bound is certified when it lies on
the safe side of that rational and refuted as printed when it does not, in
which case the rational the certificate does establish is recorded beside the
refutation, as a repair.

A Zhang–Zagier construction. The essential minimum of the Zhang–Zagier
height (Zhang, 1992; Zagier, 1993) is bounded above by limit-point construc-
tions; Doche’s (Doche, 2000) gives the bound as a ratio of a Mahler measure
and an integral of max(0, log|A| − log|Q|) on the unit circle. Every root
of every composed factor is certified by Gershgorin’s theorem on exactly
computed Weierstrass corrections, the integral is bounded on dyadic pan-
els, the theorem’s hypotheses are checked exactly, and the enclosure of the
construction’s value is compared with the printed bound; Doche’s theorem
is read.

A step measure. The Schur–Siegel–Smyth trace problem asks for the small-
est limit of tr(α)/ deg(α) over totally positive algebraic integers (Smyth,
1984); Smith’s criterion (Smith, 2024) turns an explicit measure and finitely
many integer polynomials into an upper bound, the route recent bounds take
(Orloski and Talebizadeh Sardari, 2023). The C86 certificate is a step mea-
sure on 1,200 cells, 629 nonzero, and 11 integer polynomials with weights.
Decided are the six finite conditions the claimant states—the hypotheses of
the criterion and the arithmetic of the bound: densities nonnegative; each
polynomial primitive, irreducible over Z and totally real; the weighted de-
gree below the mass; each

∫
log|Q| dµ positive, by enclosures; the potential

minus the weighted logarithms nonnegative on every cell of positive density,
by adaptive bisection with second-order Taylor forms; and the first moment
over the mass at or below the printed bound. The chain from the conditions
to the bound is the published one, read.

A one-line construction, a counterexample, a package. Two of the queue’s
one-line bounds are decided from the moments of an explicit law, exactly;
two more needed derivations the pull request did not contain, which their
author supplied when asked, and were decided from those with no code
of his run. A five-sentence argument was checked by reading alone and is
counted as a reading, not a verdict. The nine-dimensional counterexample
is a Lean development this project had already built and checked under two
kernels; the request’s statement was read against that record. The package
was inventoried without running anything.
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3.2. Deciding twice, and checking the deciders
Two implementations that share no code. Each certificate was decided by
two programs written from the specification in different languages and arith-
metics: the entropy certificates in JavaScript over arbitrary-precision inte-
gers with dyadic intervals at 128 bits, and again by the Python standard li-
brary alone, its decimal arithmetic at 120 digits rounded outward; the truth
table in Python decimal intervals at 60 digits and again in JavaScript over
BigInt with the entropy in closed form; the step functions, autocorrelation
rows, Zhang–Zagier rows and step measure each in JavaScript over BigInt
rationals with the interval kernel’s series logarithm and again in Python with
fractions and its own logarithm. Each record states the agreement: the
same word, and the same exact fraction or overlapping enclosures. These
are N-version checks written by one author with AI agents from one spec-
ification, the correlated-failure case Knight and Leveson (1986) measured:
they catch a slip in one arithmetic, not a shared misreading.

The deciders’ arithmetic against Arb. The real functions of the entropy
deciders—outward conversions, logarithms, entropies and ratios, directed-
rounding contexts—were run on 270,746 cases from one seed, among them
the registry’s own certificates, and every enclosure was compared with the
exact value computed in Arb (Johansson, 2017) at 256 bits and more, or
exactly in rationals when the value is rational. Of the 264,031 arithmetic
cases, 264,015 returned an enclosure and every one contained the value; the
other 16 were refused, each outside the amplification rule’s domain; all 71
malformed certificates were refused and all 7 planted wrong functions caught.
The first run, on 2026-10-19, found 7 kinds of printed enclosure cut toward
zero and 10 malformed inputs a Python decider let through; no published
verdict was affected, since every verdict compared the full-precision ends,
each finding was fixed the same day, and the record keeps all 17 with their
witnesses. The audit took 112 s and runs in reduced form in every build.

Planted claims and red controls. A checker that refuses everything never
accepts a false claim, so claims of known truth are planted beside the real
ones. On the three entropy certificates: the bound claimed just above the
ratio, false; the law translated by an integer vector, true; a weight moved
off a probability law, and a base too small for the digit map to be injective,
malformed—3 false, 3 true and 3 malformed claims, every one decided as
constructed. On the truth table: 4 false, 3 true and 5 malformed, all decided
as expected by both implementations after a first run whose Python word
differed from the reading on 6 of them and refuted 1 true claim, kept in the
record and fixed on 2026-10-19. In the method paper’s pre-registered self-
audit of 2026-10-21, the 4 entropy rows of the public register were mutated
in 12 ways—4 false, 4 true, 4 malformed, each witnessed by a standard-
library script sharing no code with the deciders—and every one came out as
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required. Every battery also carries deliberately wrong variants that must
be rejected (5 on the step functions, 4 on the autocorrelation rows, 6 on the
Zhang–Zagier rows, 6 on the step measure), and fails if any does not fire.
The planted sets are targeted, not sampled, and give no rate.

4. Results

4.1. The three asterisked bounds
All three are certified (Table 1), their ratios enclosed as

C3b : 1.77898884142069354980 . . .
C3c : 1.67473389504140587006 . . .
C71 : 6.52184571092304657565 . . .

The entropy certificates took 1.2 s in JavaScript and 0.2 s in Python, in the
rerun kit’s timing of 2026-10-21; the truth table 1.5 s by its 10 checks, and 21
s a second time with its planted claims. The sums–differences ledger decides
five side claims about the printed digits as well: the 13-point certificate’s
printed “true value” is a truncation of the ratio and not a rounding, since its
37-digit prefix is certified and the prefix’s next value is refuted; the 147-
point certificate’s own 60-digit bound is certified, while the same bound
raised by one unit in the seventeenth significant digit—the same double as
the true bound—is refuted. The improvement the registry prints for that
row, 2.06e-11, rounds from the enclosure.

4.2. The queue of 2026-10-15
The queue was decided wherever a finite exact object exists, in 161

s for all of it (Table 2). Of its 10 rows, 7 are certified by a compu-
tation made here; one is certified on this project’s earlier two-kernel
record of the same Lean development; one is a reading; and one is re-
fused. For the two-law certificate both implementations enclose the ratio
as 1.674894211307116228764343737060 . . ., the enclosures sharing 31 digits.
The refused row is the package: of its 104 files, 63 are frozen tables and 5
are scripts, and none of the scripts evaluates the zeta function, the heat-flow
function Ht or the Dirichlet polynomial whose zeros the bound is about; the
analytic inputs enter as frozen outputs whose proofs cite 9 numbered banks
the bundle does not contain. The package certifies that its parts fit together
as declared; whether the parts are true is not in it. That is a verdict on the
evidence, not on Λ, whose known bounds stand as published (Rodgers and
Tao, 2020; Polymath, 2019; Platt and Trudgian, 2021); the scope is “the ev-
idence is not in the submission”, and the refusal names what would convert
it: the bank that holds the floor on the torus, the separator at the barrier
point and the constants of the heat-flow approximation, each a check that
would run once published.
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bound producer object
decided

verdict here the registry
afterwards

C3b ≥ 1.77898884 Mosaic
Intelligence

13-point
law

certified, two
programs

asterisk
removed;
[T2026] cited

C3c ≥
1.6747338950414058

Y. Lin 147-point
law

certified, two
programs

asterisk
removed;
[T2026] cited

C71 >
6.521845710923046575

Numaro 218-entry
truth table

certified, two
programs

asterisk
removed;
[T2026] cited

C3c ≥
1.674894211307116

M. Jaswal 51 and
47-point
laws

certified, two
programs

merged with
asterisk, then
removed on the
replay (#230);
[T2026b] cited

Λ ≤ 0.1595 (the
registry’s C21a)

Mosaic
Intelligence

104-file
package

refused: the
evidence is not
in it

merged with
asterisk, as are
all 5 rows after
2021

Table 1: Five bounds of the registry, from the certificate to the
registry’s record (certs/sumdiff-ledger.json, certs/fei-ledger.json,
certs/optq-ledger.json; the registry’s bytes after each round
of merges in corpus/optconst-queue/registry-2026-10-18/ and
corpus/optconst-queue/registry-2026-10-18b/). [T2026] and [T2026b] are the
references by which the pages cite the replays.

4.3. The rows decided after the merges
The 9 rows the merges of 2026-10-18 added were decided the same

way (Table 3). The four step functions behind the new C1a and C1b rows
are certified, their bounds exact rationals in both programs, in 2.3 h of
Python. The C1c certificate is certified; its page prints its fraction under
the decimal 0.41030287175 . . . while the fraction is 0.4103287175491 . . .,
a printing slip that does not move the bound. The C1d certificate is
the one row refuted as printed: C1d ≤ 1.463071582607559 rests on a
300-cell step function whose exact ratio, the claimant’s own fraction, is
1.46307158260755932746 . . ., above the printed bound. Rounded to nearest,
as a floating-point print rounds, an upper bound fell below the value it
bounds; the certificate shows C1d ≤ 1.4630715826075594, and the record
holds both the refutation as printed and the repair certified. The two
C82 rows are both Doche’s construction, over degQ = 999,999,992 for the
larger, whose 2,058 roots were certified and integral bounded on 13,318
dyadic panels; both are certified in both implementations, the larger
certificate’s value enclosed in [0.253444687248, 0.253444687515] against the
printed 0.2534449, the other’s construction at 0.253568930 . . . against the
printed 0.2535744749068227, a weaker bound than the construction gives

8



constant request object verdict how

C1a #225 65,536-step
function

certified the autoconvolution as one
exact integer

C1b #225 114,688-step
function

certified the correlation as one exact
integer

C3c #221 two laws, 51 and
47 points

certified exact pushforwards; entropies
at 128 bits

C20a #226 one-line
construction

certified exact moments of the
exponential law

C20c #226 one-line
construction

certified exact in Q(
√
3)

C23b #226 five-sentence
argument

a reading read, not computed: counted
as a reading

C16a #226 truncated lattice
sums

certified fixed-point enclosures at 2200,
from the author’s derivation

C70a #226 a Steiner sum certified outward-rounded decimal
recurrences, from the author’s
derivation

C28a #217 a Lean
development

certified this project’s earlier
two-kernel record, the
statement read

Λ (the
registry’s
C21a)

#210 104-file package refused read file by file, nothing run

Table 2: The registry’s open pull requests of 2026-10-15, decided
(certs/optq-ledger.json). A reading is not a verdict and is not counted as one.

and so on the safe side. The trace-constant certificate C86 ≤ 1.8117251
is certified in both on its six conditions, the density proved positive on
3,658 boxes in each, its first moment over its mass 1.811725095153609 . . .,
at or below the printed bound. Each certified here is the certificate’s:
the chain from the conditions to the bound is the claimant’s published one,
read.

4.4. A producer’s checker, observed
One finding is recorded beside the verdicts and is not one of them. The

147-point certificate’s own checker, at the pinned gist revision and run on
2026-09-29, encloses its ratio at 100 digits and then makes its final compar-
ison in the default context of 53 bits, so any claim within a double of the
true bound prints OK (Table 4). It printed OK on all 4 claims it was given,
of which 2 are refuted here and 1 is not certified here. The bound the
registry prints is true, and it was decided without that checker.

5. What the registry did next

The replay of the three bounds was offered as a pull request that quoted
the rule back (pull request 216 to Tao et al., 2026), and on 2026-10-18
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constant producer object printed bound verdict here

C1a Atris 65,536-step
function

≤ 1.5027434868 certified, two
programs

C1a AgentDiscover 65,536-step
function

≤ 1.5027435320 certified, two
programs

C1b Atris 114,688-step
function

≤ 0.3808585504 certified, two
programs

C1b CodexProLong 3,584-step
function

≤ 0.3808585749 certified, two
programs

C1c rozetyp 6,148-step
function

≥ 0.4103287 certified, two
programs

C1d pull request
224

300-cell step
function

≤ 1.463071582607559 refuted as
printed; the repair
certified, two
programs

C82 R. Pinho Doche’s
construction,
degQ ≈ 109

≤ 0.2534449 certified, two
programs

C82 the page’s
second
construction

Doche’s
construction

≤ 0.2535744749068227 certified, two
programs

C86 R. Pinho step measure, 11
polynomials

≤ 1.8117251 certified, two
programs

Table 3: The rows decided after the merges of 2026-10-18, each by two implementa-
tions that share no code (certs/stepfun-replay.json, certs/autocorr-replay.json,
certs/c82-replay.json, certs/c86-replay.json). “Two programs”: the same word
and the same exact value or overlapping enclosures in both.

claim given to the checker printed decided here

1.6747338950414 . . . 1828 OK certified here (its own bound)
1.6747338950414 . . . 1900 OK not certified here (above the certified end at

the 58th decimal)
1.6747338950414058800 OK refuted here (above the ratio at the 17th

significant digit)
1.67473389504140590 OK refuted here

Table 4: The 147-point certificate’s own checker on four claims
(certs/sumdiff-ledger.json): its own 60-digit bound; that bound raised at the
fifty-eighth decimal; and two bounds raised in the seventeenth significant digit, within
one double of the true bound.
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the maintainer merged it (commit ad40c534): the three asterisks are gone,
and each of the 3 constant pages cites the replay beside the certificate it
replays. The same day the registry merged the two-law certificate and the
package with their asterisks, marking all 5 of the latter constant’s rows after
2021 as not independently replayed. The two-law replay was then offered
in the form the first was accepted (pull request 230) and merged 3.5 hours
later (commit 9938edd4), so the best lower bound the registry lists for C3c

without the mark moved from 1.6747338950414058 to 1.674894211307116.
In the same minute the maintainer merged the queue’s two step functions for
C1a and C1b, decided certified here and reported only in a comment, and
marked them and the two rows beside them with the asterisk, as “replayed
only by the submitting team’s own checker” (commit 3010f7ed): the pull
requests that cited the rule removed every mark they asked about and the
comment removed none, and three cases support no causal conclusion. The
four step functions were then decided by two implementations and offered in
the same form on 2026-10-18 (pull request 232), the C82 and C86 certificates
on 2026-10-21 (pull request 242), and the C1c and C1d rows, with the C1d

bound printed one unit up and the C1c decimal corrected (pull request 243).
None of this is peer review: the mark records the verification available, the
replay is the verification the rule asked for, and the maintainer applied the
rule without re-deriving it.

6. Discussion

What the exercise shows. No bound was found false. Where there is a gap
it lies between what was claimed and what was checked: a checker that
compares in double precision what it encloses at a hundred digits, so that
a bound one unit above the truth in its seventeenth significant digit prints
OK; a bound printed below its own certificate’s exact value, because a print
rounds to nearest and an upper bound rounded down is no longer a bound;
a package that certifies its own assembly and not the analysis it assembles.
Each was closed, or named, by a finite exact computation whose only hard
part was deciding to make it; an independent decision is not a better checker
but one that was not written by the claimant and so does not know where
to stop. The refusal is a result with a size: neither a claim that the bound
is wrong nor that it is right, it measures what an outside party can decide
from the submission and names what would convert it.

Relation to the literature. The certificates are instances of certifying algo-
rithms (McConnell et al., 2011): an output with a witness a small indepen-
dent checker can confirm. The checkers the producers ship are the usual
form; the replay is the independent check the form presumes and rarely
gets. For the constants nothing is claimed beyond the certificates: the sums–
differences and entropy literature (Katz and Tao, 1999; Lemm, 2015; Lau
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and Nair, 2023), the entropy–influence results (Friedgut and Kalai, 1996;
O’Donnell and Tan, 2013; Hod, 2017; Kelman et al., 2020), the autocorrela-
tion inequalities (Matolcsi and Vinuesa, 2010; Cloninger and Steinerberger,
2017; Barnard and Steinerberger, 2020), the Zhang–Zagier height (Zhang,
1992; Zagier, 1993; Doche, 2000) and the trace problem (Smyth, 1984; Smith,
2024; Orloski and Talebizadeh Sardari, 2023) are cited, not advanced. Cu-
rated records with an explicit rule—the registry’s asterisk, the status of a
problem in the Erdős problems database (Bloom, 2026)—are the setting in
which a replay can change a record, and the one in which an unreplayed
artifact otherwise stands indefinitely.

Threats to validity. Selection. The rows were chosen because they rest on
finite objects; rows resting on proofs, or on packages whose evidence is else-
where, were not decided, and the results describe these rows, not the registry.
The author in the outcomes. The merges and the removed marks followed
pull requests the author made; they are reported as what happened and no
causal claim rests on them. Correlated implementations. The two deciders of
each row were written by AI agents under the author’s direction from shared
briefs; N-version programs written that way can fail together (Knight and
Leveson, 1986), and the comparison with Arb covers the entropy deciders
only, so for the step-function, Zhang–Zagier and trace deciders the second
implementation is the only outside check. Read theorems. Every chain
from a finite object to a bound—the entropy inequality, the amplification
rule, Doche’s theorem, Smith’s criterion—is the published one, read and not
re-derived; a slip in a published theorem would not be caught here.

What is not claimed. Nothing about any constant beyond what its certifi-
cate establishes: an exhibited bound holds and says nothing about the true
value or about optimality, and the registry’s other rows are not decided
here. “Independent” means independent of the claimant, not that the two
implementations are independent of each other. Nothing is certified in the
regulatory sense.

7. Conclusions and recommendations

Every finite certificate behind the registry’s asterisked bounds holds,
each decided twice from its bytes with no code of its producer’s run; one
bound was printed on the wrong side of its own certificate and is now printed
on the right side; one producer’s checker accepts false claims and was not
needed; one package was refused with the inputs that would decide it named.
The registry removed four marks on the replays and cites them beside the
certificates. The cost was seconds to hours on a laptop. To those who
maintain curated records: distinguish a bound decided from outside from
one only claimed, write down what removes the distinction, and keep the
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mark until it is met; the registry’s rule is the model. To producers: publish
the object with a digest beside each file, print bounds rounded toward the
safe side, and make the checker compare at the precision it encloses. A
replay that shares no code with the producer is cheap once the bytes exist
and impossible until they do.
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Appendix A. Reproduction

Each result re-derives with the command beside it in Table A.1, on
the laptop of Section 2; each command that fetches a producer’s file re-
fuses it unless it matches the pinned digest, and each battery fails unless its
red controls fire. The numbers of this paper are written by node tools/
paper-numbers/optconst-replays.js and node tools/paper-numbers/
cert-machine-method.js, which refuse when a record no longer supports
a sentence.
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result command expected time
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0.2 s;—

the records node tools/
run-sumdiff-ledger.js
--check; python3 tools/
run-fei-ledger.py --check;
python3 -I tools/
run-optq-ledger.py

re-derived identical; the
queue 7 certified by
computation, one on an
earlier record, one read, 1
refused

1.2 s; 1.5
s; 161 s

the truth table,
a second time

node tools/verify_fei.js certified in both
implementations; the 12
planted claims as
expected

21 s

the registry’s
response

node tools/
read-optconst-registry.js
--check

re-read identical from its
pinned bytes

—

the step
functions

node tools/replay-stepfun.js the four C1a, C1b rows
certified in both; 5 red
controls as expected

2.3 h

the
autocorrelation
rows

node tools/replay-autocorr.
js

C1c certified; the
printed C1d refuted, its
repair certified; 4 red
controls as expected

2 min

the
Zhang–Zagier
rows

node tools/replay-c82.js both rows certified in
both; the controls and
red controls as expected

216 s

the
trace-constant
certificate

node tools/replay-c86.js certified in both; 6 red
controls refuted in both

245 s

the deciders
against Arb

node tools/
audit-entropy-arb.js

no violation; every
malformed input refused;
every planted function
caught

112 s

the planted
claims
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under a
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Table A.1: Each result, the command that re-derives it, what it must print, and what it
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