
The irrationality exponent of pi is 2 1

Summarized chain of thought (The irrationality exponent of 𝜋 is 2)
OpenAI

The two parts trace the move from convergence of the Flint–Hills series to the exact irrationality expo-
nent of 𝜋. Part I records a claimed 62/25 approximation bound and the resulting convergence argument.
Part II takes the earlier report’s interpolation-and-determinant technique as a starting point and claims
exponent two, explicitly without assuming the earlier approximation bound.

Part I: Convergence of the Flint–Hills series

1 Auxiliary forms and the recurring height barrier

For Flint–Hills convergence, the assistant sought an upper bound below 5/2 for 𝜋’s irrationality expo-
nent, recalling the bound 7.104. OpenAI’s Catalan determinants suggested divisibility versus small-
ness [17]. It considered arctangent Padé and Salikhov’s complex-endpoint method [21]; Chudnovsky’s
series left rational-height and square-root elimination costs.

Gaussian rational logarithms and winding relations followed.
Derivative denominators defeated this; multiple forms, divisibility, lattice counts and tentative 𝐺-

function recollections supplied no repair. Positive moment matrices changed by rank one under rational
substitution without contradiction; multiple evaluations incurred interpolation costs.

Real-rooted/Chebyshev moment divisibility restricted phase tuning; required mass inflated heights.
Exponential polynomials near 𝑖𝑝/(2𝑞) lost their analyticmargin to denominators. Testing amultivariable
Roth proposal against Liouville series exposed overreach.
VERBATIM EXCERPT

Then Roth would give exponent2 all numbers.

It identified an unmet nonvanishing height threshold.
Shared logarithmic values added periods and denominators. Saturating polynomial rows through

𝑃𝑆 − 𝑄𝑅 = (𝑥 − 𝐵)𝑠ℎ1(𝑥),

it tried integral quotient lifts and successive rounding, but needed contact of order greater than 2𝑛,
beyond what was available. Higher-degree and continuous-moment variants retained the conflict.

Moment congruences blocked phase tuning; the Bailey–Borwein–Plouffe (BBP) approach suffered
least-common-multiple growth [4]. Low-rank Hankel forms returned to Padé. Semicircle Toeplitz ma-
trices had diagonal 𝜋, rational off-diagonals and upward-perturbation positivity. Denominators con-
sumed small-eigenvalue decay; smaller arcs added endpoint heights or incompatible conjugates. Filters,
coefficient matching and exponential interpolation met similar costs.
VERBATIM EXCERPT

Polynomial log imposes finitely many parameters, eliminates arbitrary infinite path. Degree C huge
but fixed; need theorem using its structure.

Preimages and 𝑝-adic logarithms retained branch/divisibility obstacles. Elliptic continuations seek-
ing a shared target encountered nuisance periods, scaling and Wronskian-normalization obstacles. It
proposed extracting singular-cusp logarithmic coefficients rationally related to 1/𝜋; separation costs
remained unresolved.
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2 Dimension gains undone by nonvanishing and arithmetic costs

The assistant’s opposite-cusp transfer involved −1/𝜋: logarithmic separation weakened decay, Mellin
separation enlarged denominators, and extra elliptic families shrank the radius. Multivariable gains
collapsed on the balanced diagonal:
VERBATIM EXCERPT

Thus all constructed F likely vanish identically on diagonal, not just at r. Need derivative
transverse directions to escape. Exactly entropy trap.

Interpolation determinants and contact allocation restored height costs. The assistant refuted its capacity
inequality with one root. Modular-level gains met cusp-capacity/error limits; Calegari–Dimitrov–Tang
warned against integral noncongruence expansions [7]. It also considered orthogonal-polynomial
Cauchy transforms. Masser’s remembered relation suggested interpolation among complex-
multiplication (CM) conjugates; class-polynomial divisibility threatened zero remainders, alongside
Galois-compatibility/coordinate-height obstacles.

OpenAI’s Catalan determinants inspired mixed-moment arithmetic/analytic comparisons [17].
Substituting 𝑝/𝑞 for 𝜋 produced Cauchy perturbations. Alternation improved decay but dou-
bled residue ranks; overlapping poles introduced Catalan terms. Bessel, spectral, resonance,
quadratic-approximation and moment-engineering variants lacked estimates or repaid heights.
Adamczewski–Bugeaud supplied no upper irrationality measure [1]; Salikhov offered comparison, no
improvement [21].

Poisson/triple-cardinal-binomial forms achieved 3 log 2 Fourier attenuation per degree. Powers of two
helped heights; odd-prime poles, wrapped-residue signs and intermediate minors obstructed variants.
Combining modest forms produced incompatible counting inequalities:
VERBATIM EXCERPT

Exceptional can create *too many* values (denser) not too few, so contradiction by lower count
fails.

The assistant tried Hankel determinants/divisibility of 𝐶𝑛 = 𝑝𝐴𝑛 − 𝑞𝐵𝑛 against deep minima. Kum-
mer roots near unity required winding conjugate logarithms; short-chain clustering missed tangents.
It distinguished matching the curve’s values from matching its derivatives: the proposed arithmetic
gain required control of rational tangents. It recalled moment-determinant inspiration from OpenAI’s
Catalan manuscript [17]. Constructive saturation restored independence with amplification 𝐵(1+𝑢−𝑣)𝑛:
required contact exceeded (2 + 2𝑢)𝑛, versus available (2 − 𝛿)𝑛. Engineered logarithms hid derivative
denominators. Correcting its capacity argument, the assistant sought discriminant constraints. Positive-
root phase conditions promised to avoid derivatives but incurred root-count/precision costs. It turned
toward exponential interpolation and auxiliary differential polynomials, still seeking the bound.

3 Contact budgets, entropy barriers, and inverse moment constructions

The assistant’s exponential grids gained decay at derivative cost; denominator-removing operations
erased approximation dependence. Corrected estimates failed; torsion conjugation mismatched ratio-
nal angles.

Central-binomial expansions offered power-of-two coefficients but costly argument powers. Rank-
two dependence in Brouncker normalization blocked denominator cancellation. Recalled Ramanujan
and Chudnovsky formulas and Masser’s CM relation motivated traces and square-root corrections, ob-
structed by conjugate multipliers, derivative arithmetic, and weaker cusp decay. Branch continuation
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exhausted Jensen’s budget on the principal lift; sharper Taylor-lattice counts reproduced dimension–
height volume.
VERBATIM EXCERPT

Filtration cannot contradict pure volume. Must exploit link across levels or additional
algebraic/arithmetic structure not captured by per-level count.

Ramification enlarged mixed vanishing, but order-𝐽 flattening cost roughly (𝑅/𝑟)𝐽 ; rescaling moved
costs into denominators, while invariant weighted determinants restored derivative costs. Its many-
approximant Roth concentration argument encountered direct Siegel constructions at rational tuples
with much smaller heights.
VERBATIM EXCERPT

Roth height threshold far tinier than analytic contact codim. This kills approach by dimension
alone.

Extra functions lost gains through norms, nonzero jets, diagonal factors, or factorials. Monodromy
above the base point removed specialization costs but added logarithmic powers; elliptic variants re-
tained entropy losses. Uneven coefficients left conditioning unresolved. Lattice counts, Machin identi-
ties, roots of unity, and E-functions remained exploratory; the Bailey–Borwein–Plouffe formula did not
furnish the needed arbitrary-denominator bounds [4].

The assistant found hypergeometric Padé heights unaffordable. Hecke averaging introduced vary-
ing rational scales and an elliptic period; uniform normalization introduced incompatible logarithmic
powers.

Backward positive-root moments and orthogonal polynomials sought positivity, winding, and non-
vanishing; the assistant found orthogonality, phase, and divisibility already demanded the intended
approximation.
VERBATIM EXCERPT

Thus phase tuning and divisibility jointly equivalent to approximant existence already; can't
constructive via simple continuity.

Chebyshev blocks and polynomial pullbacks gave explicit transforms but cancelled winding; loga-
rithmic potentials lost orthogonality; Rodrigues endpoint conditions exceeded degree. Growing root
degree with finitely controlled derivatives offered freedom, but clustered reciprocal roots and rounding
incurred conditioning costs; freezing leading coefficients removed tuning freedom, leaving the construc-
tion unresolved.

4 Positivity identities, conjugate losses, and a Mellin opening

The assistant tested finite-moment/Taylor tuning, simultaneous lattices, and positive Machin identities,
but found no 𝜋-specific arithmetic. Orthogonality and vanishing derivatives gave a multipoint Stieltjes
remainder involving integrals of 𝑄(−𝑡)2, promising positivity-based nonvanishing without endpoint
costs. Heights, congruences, and derivative denominators exhausted savings; root-supported signed
corrections only changed the numerator, and positive quadrature undermined conditional matching.

Recalling Salikhov’s contour construction yielded no new bound [21]. Returning to complex multi-
plication, it sought rational constant remainders modulo a class polynomial, smaller-conjugate bounds,
and Masser’s value 3/(𝜋𝑓 ). Small pairs could both vanish; repeated divisibility consumed dimension
and height.
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Denominator-only constraints still incurred field-degree denominator powers under rational substitu-
tion. Considering Vojta’s moving-target Roth theorem and themoving-target subspace theorem [22, 20],
it found conductor height savings insufficient. Traces inherited worst-conjugate errors; symmetric prod-
ucts restored denominator powers.

Grouping near multiples of 𝜋, it derived a continued-fraction criterion. For an irrational number 𝛼, let
𝑞𝑗 denote its convergent denominators and let ‖𝑥‖ denote distance to the nearest integer:

∑
𝑘≥1

1
𝑘3‖𝑘𝛼‖2 < ∞ ⟺ ∑

𝑗

𝑞2
𝑗+1

𝑞3
𝑗

< ∞.

For the Flint–Hills series, this criterion uses 𝛼 = 1/𝜋. Reciprocating the convergents gives the equiva-
lent convergence criterion using denominators for 𝜋. Here 𝜇(𝑥) denotes the irrationality exponent of
𝑥. It supplied an irrationality argument and the sufficient condition 𝜇(𝜋) < 5/2, leaving denominator
growth unresolved. OpenAI’s Catalan abstract suggested arithmetic–analytic comparisons [17]. Place-
dependent subspace forms removed scale mismatch, but integrated nonvanishing filtration exhausted
the budget.

VERBATIM EXCERPT

Exactly lower equality baseline! Any q/C losses make upper worse. This is same volume obstruction
yet again.

OpenAI’s Catalan mixed moments and contact identities suggested Cauchy-inverse cancellation [17].
This gave its central-binomial beta kernel a positive tail. Rapid rank-one expansions promised a margin,
but logarithmic derivative moments restored denominator costs.

Finally, Mellin weights with initial zeros and constant interpolation value 𝜆 avoided apparent inverse-
root denominators through complementary tails, favoring algebraic units. The assistant still needed
𝜆 ≠ 0: small solutions might all have 𝜆 = 0 and share a factor; division improved contact without
proving nonvanishing.

5 Small angles, plateau jets, and the return to exponential grids

The assistant revisited logarithmic Padé bases: uniform conjugate specialization exhausted freedom,
while componentwise approximation failed to control traces. Consecutive denominators supplied a
useful polynomial basis. Low-rank Gaussian-angle combinations met a Liouville counterexample:
VERBATIM EXCERPT

If t Liouville, impossible, so linear rank+individual exponents insufficient.

It needed deterministic approximant relations. Smooth Gaussian pairs, shared endpoints, and moment
constraints incurred winding, rank, or height costs.

Farey angles suppliedwinding; comparing piecewise integrationwith Salikhov [21], the assistant found
simultaneous-residue constraints and endpoint denominators blocking telescoping. OpenAI’s Catalan
arguments inspired finite-prime/real determinant comparisons [17]. Cijsouw-style exponential interpo-
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lation, Harish–Chandra–Itzykson–Zuber bounds, and proposed Wronskian nonvanishing still required
incompatible 𝑠 < 0.185 and 𝑠 > 0.5 for unperturbed and highest-perturbation terms.

Logarithmic Taylor remainders recovered quarter-arc Toeplitz capacity/denominator costs. Higher-
degree decay disappeared under cheap transverse perturbations. The assistant attributed the obstruc-
tion to capacity competing with denominator clearing. Repeated-order plateaus allowed integral-log
elimination, restricting prime poles to boundary columns:
VERBATIM EXCERPT

This is crucial. Our assignment maximizing allowed u−k>d with regular factors incorrectly; can
transform target basis by regular operator costing none and compare to identity for columns
plateaus.

The assistant derived continuum costs and proposed rank-cap savings, but intermediate perturbations
split analytic groups, leaving negative margins. Operator Hermite–Vandermonde sensitivity seemed
insufficient. Higher torsion, Newton iteration, traces, and local Subspace-theorem attempts incurred
Galois-slope mismatches or excessive heights, prompting multilogarithmic contact.

It next considered multiple-function amplification. The assistant’s simplex cost 0.867 at exponent 2.5
left little height/nonvanishing room. Pure differentiation consumed small-error powers; ramification
restored them with excessive growth; descending-degree interpolation exhausted savings.
VERBATIM EXCERPT

Since s≈δ_0 n ≫d fixed, all vertical errors exhausted, hopeless!

The assistant found initial zeros let generic integral series hide tiny values, defeating nonvanishing.
Toeplitz, Poisson, Lambert, and odd-beta moments balanced decay against factorial denominators; spec-
tral filters required excessive multiplicities. Weighted residues and arithmetic jets exceeded height bud-
gets. Modular reformulations yielded no estimate; omitting tangent derivatives made Galois-covariant
Fourier orbits insensitive to approximation. Complex Gaussian grids for 𝑒𝑧, 𝑒𝑖𝑧 promised contact but
introduced unknown 𝑒𝜋/2. Stretching periods generated powers of that unknown value, suggesting
coefficient recovery by interpolation; its analytic growth and required dimension remained unresolved.

6 Lost determinant gains and denominator-dependent positive forms

The assistant’s Gaussian Wronskian gain vanished when exponential projection split frequencies into
one-dimensional classes; period samples consumed interpolation capacity, and tensor products repro-
duced the determinant.
VERBATIM EXCERPT

Gaussian p-adic density lost, precisely dimension cancels!

Polynomial filters concentrated quarter-arc Toeplitz moments, but the assistant found that full-circle
coefficients multiplying a rational replacement for 𝜋 lacked the proposed endpoint divisibility. It com-
pared Salikhov’s arithmetic [21] and drew finite-prime/real inspiration from OpenAI’s Catalan deter-
minants [17].

Ramanujan–Chudnovsky convergence lost to denominators and singularities. CM traces charged ev-
ery conjugate’s height but retained the slowest error; unequal root deformations and low-rank Galois
mismatches failed. Haar/equilibrium measures limited filtered gains. Common Laurent integrands on
Machin arcs required 𝑆 < 1.2ℎ, against endpoint/ratio heights forcing 𝑆 ≳ 1.5ℎ.
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Its continued-fraction reduction retained exponent < 5/2 for Flint–Hills convergence. Hypergeomet-
ric Padé left little arithmetic allowance; multivariable Roth-index entropy tails demanded excessive co-
efficient height. Derivative plateaus improved exponential-determinant endpoint estimates but left in-
termediate errors uncontrolled.

It imposed 𝑞 ∣ 𝐵(𝑃) on positive 𝐼(𝑃) = 𝐴(𝑃) + 𝜋𝐵(𝑃): substituting exceptional 𝑝/𝑞 gave an integer,
suggesting smallness below one.
VERBATIM EXCERPT

Positivity, B≠0 automatically. Then irrationality measure near arbitrarily close to 1? Must examine
why impossible.

It found excessive squared-integral denominator costs; rank-one𝜋 coefficients admitted short kernel vec-
tors where positivity would yield a small positive integer, contradicting the assumed smallness. Higher-
rank congruences lacked cheap positive solutions.

Fourth-root logarithmic jets became Fourier moments with row differences on disjoint quarter arcs.
Its denominator cost 𝑃 ≈ 2.917 exceeded 𝑃 < 1.85 at exponent 2.5; modular calculations saturated it.
Higher torsion, unequal jets, amplification, logarithms and elliptic proposals retained arithmetic, height
or specialization obstructions.

Prescribing integer Jacobi denominators required positive integer arctangent-measure combinations
satisfying orthogonality; short signed kernels supplied no cheap positive direction. Even-coefficient
perturbations preserved phase, suggesting symmetric Chebyshev factors, but integer moments blocked
shifted-arcsine limits.
VERBATIM EXCERPT

Can't converge to irrational-centered moment vector beyond rounding.

It substituted a fixed phase-bearing factor and finite differences. Corrections (𝑋 − 𝑍)𝑆(𝑋)/𝑊(𝑋) pre-
served the value at 𝑍, but moment cancellation generated growing carries. Finally, low-coefficient ad-
justments enforcing 𝑞 ∣ 𝑄𝑛(𝑍) with approximately Chebyshev roots left positivity and small-height cor-
rections unresolved.

7 Divisibility, positive directions, and disappearing amplification

The assistant feared integer moment rounding would destroy positivity; it sought common divisibil-
ity of rational and 𝜋 coefficients through endpoint contacts and algebraic units. A triangular contact
calculation appeared to leave surplus even at exponent two, exposing omitted angular-amplitude costs:
VERBATIM EXCERPT

Extra huge slack even µ=2, impossible ⇒ missing y amplitude/length cost exactly.

Conjugates redistributed costs; determinant nonvanishing remained. Using 𝜋 as a logarithmic connec-
tion constant restored interpolation and extraction costs. It recalled unbounded denominators against
integral noncongruence amplifiers [7]. Log-free projections yielded one independent combination; full-
period-matrix dimensions lost their gain to contacts and opposite-cusp extraction, despite anisotropic
degrees.

A hypergeometric swap at parameters 1/6, 5/6 briefly offered greater symmetry, but algebraic multi-
pliers threatened 𝜋-dependence and nome parameterization branched. Beta-integral traces suggested
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character-series sieves requiring separated poles. Fourier sieves spoiled concentration; differential multi-
pliers and denominator clearing were costly. Common denominators erased conjugate arctangent Padé
gains.

With partial orthogonality, evaluation 𝑙(𝑄), error 𝐸(𝑄) and positive squared integral 𝐼(𝑄), it proposed

𝐶(𝑄) = 𝑙(𝑄)𝐸(𝑄) − 𝐼(𝑄) = 0.

Meyer isotropy and Cassels small-zero bounds left small vectors possibly all negative under exceptional
approximation. Saturation bought independence at excessive height; digit expansions exchanged height
for degree.
VERBATIM EXCERPT

So ignore isotropy. Need prove small vectors not all negative.

Invoking Bombieri–Vaaler’s Siegel lemma for Hankel kernels [6], it questioned positivity through
integer-moment measures with rational or Liouville Cauchy transforms. Near-Chebyshev endpoints
reduced analytic costs; Bilu–Hanrot–Voutier suggested cyclotomic angular obstructions [5]. Vanishing
odd power sums delayed denominator primes, but composition increased differentiation costs. Its un-
resolved contrary dimension argument invoked Schinzel–Zassenhaus and Dobrowolski to restrict inde-
pendent noncyclotomic factors [9, 10]; it recalled the noncongruence obstruction again.

Finally, type-I Hermite–Padé forms promised contact amplification with proportional endpoint coef-
ficients; the assistant reversed its optimism after counting repeated divisions:
VERBATIM EXCERPT

Thus imposing h just above all possible divisions collapses coefficients globally to proportional
polynomials, losing amplifier.

The assistant found determinant elimination lost on height versus error; multiple phases gave no net
gain. Flat auxiliary differences hid evaluation-point powers in division coefficients. Leaving relative
lattices unresolved, it turned to modular exponentials: small relative errors could become enormous
absolute errors.

8 Perturbation losses and a turn toward prime-adic savings

Rejecting singular-modulus and sparse-exponential shortcuts, the assistant enlarged its auxiliary space
to both periods and derivatives, gaining roughly𝐷3𝑛 coefficients. OpenAI’s Catalan arguments inspired
real/finite-prime moment-determinant comparisons [17].

Opposite-cusp connections introduced reciprocal 𝜋 powers. It summed branch rates

𝛼𝑘(𝑤, 𝜃) = 𝜋2𝑤
𝑤2 + (𝜃 + 2𝜋𝑘)2 .

Angle averaging helped, but rational substitution capped each contribution. The assistant found that
the resulting square-root gains could not pay coefficient heights and denominators. Higher-level curves
lost to cuspwidths and arithmetic costs; it recalledCalegari, Dimitrov, andTang’s bounded-denominator
obstruction [7].

Moving the base seemed to absorb error by matching periods exactly.
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Retaining the base variable required transverse derivatives; removing it lost dimension. Finite jets
and monodromy specializations increased heights, derivatives, or zero-specialization risks. Restricting
logarithmic indices still required full-degree interpolation.

Restricting left derivative depth narrowed approximation exponents; determinant normalization re-
duced discrepancy to a lower triangular shear. Seeking logarithmic-column cancellation, the assistant
interpolated 𝐾 vertical scales in degree 𝐸, obtaining exponent range 𝐾(𝐸 + 1 − 𝐾) and harmonic branch-
decay gains. Cusp forms lowered estimated heights, bringing constants closer to balance. Ordinary
interpolation, however, lost strong branches for insufficient error powers; confluent and uneven multi-
plicities consumed the contact budget.

Dilation Krylov chains faced the apolarity budget 𝑀𝑟 ≤ 𝐸 for dimension 𝐾, degree 𝐸, codimension
𝑟 = 𝐸+1−𝐾, and 𝑀 scales. Affine-line intersections removed perturbation caps but worked for arbitrary
target parameters, gaining nothing from approximation. Reversed nodes, rectangular and anisotropic
gradings still lost strong contributions cheaply.

The assistant reconsidered arithmetic:
VERBATIM EXCERPT

Current arithmetic assumes only integrality.

From 𝐹(𝑥) ≡ 𝑃𝑝(𝑥)𝐹(𝑥𝑝) (mod 𝑝), it constructed a prime-adically vanishing combination of 𝐹 and
its derivative. Repeated powers suggested logarithmic determinant savings partly cancelling heights.
Far-side columns absorbed much of that divisibility. Complementary cusp ideals suggested additive
savings weighted by 𝜌2 and (1 − 𝜌)2; support refinements left normalization at primes dividing the
rational approximation’s denominator unresolved.

9 Cusp balance, concentrated modes, and a short-segment determinant

The assistant normalized its two-cusp rational parameter, preserving torus weights for coefficientwise
valuations but leaving 2𝜌(1 − 𝜌)𝑀𝑛 log𝐷. Full scaling fell short; translation derivatives separated scalar
copies, destroying far-cusp gains. Approximation errors capped log𝐷 gains at roughly log log𝐷; 𝑅 =
𝑆 = 𝐷, 𝐵 ≫ 𝐷 balanced leading terms.
VERBATIM EXCERPT

Leading residual exactly canceled by q cross. This is direction. Now add approximation-specific
contacts in q with extra concentration at matched scalars to generate additional positive term
while preserving baseline cancellation.

Concentrated contacts lost more than they recovered; prime-adic ideals were disjoint for unit parame-
ters.

At 𝑥 = 1/2, it revisited complex-multiplication traces, continuation and Roth-style auxiliaries: con-
jugate normalization, nonvanishing, Jensen bounds and inadequate height savings obstructed them.
Torus subspaces of dimensions 𝐿, 𝐾 in dimension 𝐴 left a deficit 𝑟𝑠/𝐴, with 𝑟 = 𝐴 − 𝐿, 𝑠 = 𝐴 − 𝐾;
alignments supplied only error order 𝑟𝑠. Sharper normalization, other hypergeometric signatures and re-
membered Chudnovsky series yielded no improvement. It proposed two-cusp contacts with parameter-
sensitive midpoint conditions.

A common Hasse congruence combined cusp divisibility; full midpoint scaling exactly matched re-
maining height.
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VERBATIM EXCERPT

Thus equality AGAIN when L=A! Good; no far residual.

The assistant found partial scaling incurred midpoint denominators; full constraints became redundant
polynomial divisibility. Two-square representations failed projection-degree comparisons; extreme pa-
rameters increased jet costs, while intermediate perturbations undermined exponential determinants.
The proposed refinement still lacked an arithmetic saving sufficient for the weighted-capacity estimate.

Concentrating approximation sensitivity in one complex-multiplication mode, it repaired rectangular
rank using complete symmetric powers and eliminated background through a Schur complement. De-
grees zero and two gave 𝑀𝑛 − 𝑐′𝐼. Matching preimages failed when the Taylor disk reached the cusp
boundary: Jensen’s allowance consumed the zeros.
VERBATIM EXCERPT

Truncation error behaves only polynomial for q=0, no exponential suppression!

Moving centers and cancelling the leading singular direction left algebraic tails, prompting entry corre-
lations and regularized integrals.

A Möbius change sent the center to infinity, leaving singularities on a segment of length 𝜀. Mo-
ments suggested gain 𝜀𝑛(𝑛−1)/2, outweighed by finite-place displacement costs and weakened by
approximation-error optimization. Modular-unit evaluations removed some denominators but brought
conjugates near different cusps; combined contacts and norms remained unfavorable. The assistant
retained localized Schur complements and moments.

10 Arithmetic costs, periodic kernels, and the rank of approximation errors

The assistant retained

∑
𝑛≥1

1
𝑛3 sin2 𝑛

< ∞ ⟺ ∑
𝑗

𝑞2
𝑗+1

𝑞3
𝑗

< ∞,

with 𝜇(𝜋) < 5/2 sufficient but denominator control unresolved. Elliptic/logarithmic gains succumbed
tomonodromy, coordinate denominators, or derivatives. OpenAI’s Catalan arguments inspiredmoment
determinants and prime-adic ranks [17].

Lattice sums and cardinal binomial interpolation remained denominator-expensive:
VERBATIM EXCERPT

What new directions not explored? Perhaps exploit equivalence convergence not uniform µ: show
finite sum even if occasional huge CF using measure? Need individual π; no.

Modular transformations and rapid logarithmic series left exceptional approximations uncon-
trolled; moving targets lacked height savings, torsion grids had incompatible Galois actions, and
central-binomial/Brouncker acceleration lost to coefficient costs.

Shifting beta kernels,
𝐹(𝑧) = Γ(𝑧)Γ(1 − 𝑎)

Γ(𝑧 + 1 − 𝑎) , 𝑎 = 1
2 − 𝑠,

the assistant used zeros/derivatives for Cauchy orthogonality approximating 𝜋𝐼. Coincident eigenval-
ues of the truncated matrices obstructed nonvanishing. Pole–zero deletion exchanged dyadic savings
for odd-prime costs; 𝜋2 increased denominator exponents.
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Node intersections of size 𝑚 suggested 𝑞𝑚, replacing 𝑞𝑛. Inverse beta quotients approximated 1/𝜋,
exchanging odd-prime savings for larger dyadic losses; shifts/extra poles failed:
VERBATIM EXCERPT

For principal full I, changing normalization cannot improve total since rational det nonzero
multiplier, product formula distributes arch/finite.

Logarithmic energy organized tail estimates. Periodic cotangent sums sought rational residues and
balanced congruencemarginals under rationality constraints. Compatible twelve-site patterns remained
costly; alternation concentrated losses at 2, double poles added derivative denominators, and equal pole
values risked canceling the signal.

Compressing complex-multiplication singularities onto an 𝜀-interval, the assistant corrected the en-
larged 𝑟𝑛-dimensional determinant’s approximation-error rank to at most 𝑛:
VERBATIM EXCERPT

Increasing k does not add independent true error directions!

Its gain model was

min
0≤𝛼≤1

{(𝑟 − 𝛼)2

2 + 𝜇𝑠𝑣𝛼 − 𝑠𝑟𝑣} .

At 𝜇 = 2.5, extra residual modes could dilute approximation gains; refined arithmetic costs exceeded
them. Derivative-coordinate factorization and basis translation suggested extra 𝜀 powers, obstructed by
logarithms. Homogeneous period polynomials, dilation derivatives, and norm-conic points followed,
but cusp-logarithmic coefficient extraction lost the conic constraint; the assistant sought to retain both.

11 From weighted logarithms to ramified Pell and cyclic covers

The assistant found that logarithmic translation forced annihilation of 𝑎𝑏𝐺, 𝑏2𝐺, leaving only the analytic
direction.
VERBATIM EXCERPT

So no exact translation-invariant conic.

Recurrence lattices, spectral alternatives, positive weights and quadratic forms could not escape the
exceptional approximation direction.

Fractional-linear clustering resolved a two-point derivative difficulty, but product-formula valuation
spread exceeded determinant savings. Weights satisfying ∏𝑙 𝑡𝑤𝑙

𝑙 = 1 yielded integral multiples of 2𝜋𝑖
with one aggregate denominator; short congruence solutions could nevertheless vanish or have wrong
signs. Independent forms and endpoint-specific Padé restored height, denominator and phase costs;
CM conjugates/Hecke averaging introduced periods or returned the original value.

Seeking growth 𝐵𝑛, error 𝐵−𝑛 and denominator cost 𝑒𝑠𝑛 required log𝐵 > 5𝑠. Subtracting rational
multiples of 𝜋 should cancel nearby singularities; rational poles gave Machin angles but excessive de-
nominators. Logarithmic units on 𝑤2 = 𝑃(𝑧) instead required

𝑈2 + 𝑃𝑉2 = 𝐷.

Equal offsets and vanishing periods were necessary; 𝐷 = 2 conjugated branch signs.
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Quadratics/Chebyshev compositions gave bounded separation; matching signs left winding. The
assistant’s capacity argument suggested whole small-value components inside the continuation disk
forced winding.

Ramification 𝑈(𝑧) = 𝑎 + 𝑂(𝑧𝐽) suggested Cartier-delayed denominators, rate 1/𝐽, targeting

3 log𝑅 + 2 log 𝑟 > 5/𝐽.

Monomial substitution weakened radius gains correspondingly; symmetric dilation forced a constant
auxiliary factor. Power sums, harmonic frequency, sectors and equilibrium measures remained incon-
clusive: paths could cluster. Parity could annihilate approximation coefficients; varying degree left
uncontrolled constants.
VERBATIM EXCERPT

To get nonzero sequence with desired precision, already equivalent. Cannot generic construct.

Higher cyclic covers separated conjugate branches, but Fourier cancellation selected incomplete beta
constants instead of complete integrals involving 𝜋. Although arctan(√2 − 1) = 𝜋/8 restored the con-
stant, corrected two-adic scaling spoiled the radius inequality. Larger covers required Fourier-orbit mul-
tiplicative relations, which the assistant suspected primitive prime divisors would obstruct. It revisited
OpenAI’s Catalan determinant methods as inspiration for comparing finite-prime and real bounds [17].
The assistant returned to Pell/cover barriers without the desired sequence.

12 Conjugate arcs, clustered poles, and quartic moments

Revisiting double-cover arctangents, the assistant found excessive dyadic denominators at 𝜋/8 and
wrong conjugation sign at 𝜋/12. Rational covers targeted 3 log𝑅 + 2 log 𝑟 > 5𝑠 (denominator growth
𝑠), but Galois logarithmic offsets conflicted; algebraic residues offered no escape. Integral, determinant,
and positivity reconsiderations retained only

∑
𝑛≥1

1
𝑛3 sin2 𝑛

< ∞ ⟺ ∑
𝑗

𝑞2
𝑗+1

𝑞3
𝑗

< ∞.

Control of 𝜋’s convergents remained missing; 𝜇(𝜋) < 5/2 would suffice.
Short cyclotomic arcs required rational primitive endpoints. Nearby conjugates forced equal values

against different logarithmic angles, threatening the constant coefficient; isolating one restored the ap-
proximation difficulty. Common winding and shifted integrals returned to saturation:
VERBATIM EXCERPT

But under exceptional q, feasible lattice points in strip can be rank1 despite large volume.

Eighth-root reflection doubled the smallness arc, but the required factors exceeded the degree budget.
Moving-target Roth gave insufficient height separation [22].

Clustering Gaussian poles near −𝐵 targeted decay 𝐵−𝐽𝑛 with cluster-width arithmetic. Even
imaginary-pole integrands lost rational terms; equal-modulus poles needed Machin relations.
Maximizing endpoint valuations, the assistant recovered the full endpoint product:
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VERBATIM EXCERPT

Thus global denominator per n ≥B^{Jn}! Fatal d≈1 no matter c.

Factors 𝑡𝐾, 𝐾 ≥ 𝑛, could cancel endpoint denominators; full grids offered factorial bounds. Residue iso-
lation and nonzero winding remained unresolved. Interpolation via 𝑓 = 𝜆𝐿′ + 𝐻′ required Taylor order
beyond automatic denominator cancellation. Exact derivatives left quotient-lattice independence unre-
solved; extra coefficients gave scalar congruences and continued-fraction combinations without lower-
coefficient control.

After size andGaussian-factorial obstructions, four symmetric poles yielded (𝑡4+4)𝑛 betamoments: it
found rational moments for 𝑘 ≡ 3 (mod 4), rationalmultiples of𝜋 otherwise. Linear forms cost roughly
3𝑛 dyadic powers plus an lcm cost:
VERBATIM EXCERPT

Need w< -3.08, far.

Hankel determinants and ray rotation improved analysis; the assistant found cost 0.520 exceeded gain,
with semicircle parity suggesting sharpness.

Restricting 1/𝜋 to a small block, it found Chebyshev coefficient denominators outgrew Fourier-tail
decay. Asymmetric Jacobi parameters improved dyadics, but odd-prime poles survived modular
and Christoffel–Darboux checks. Row replacement confined approximation denominators, but the
weighted-filter approach left odd-prime costs unresolved. Frobenius congruences might place residues
in retained-row spans; no estimate followed.

13 Beta-chain collapse and the arithmetic costs of Brouncker and Stirling matrices

The assistant’s binomial-derivative interpolation required parity constraints beyond its degree budget;
inverse-image divisibility mostly required already-integral moments. Small projections risked annihi-
lating the target matrix; separating rational and period components added no dyadic gain.

OpenAI’s Catalan polynomial rows, contact identity, mixed moments, and boundary recurrences in-
spired betamoments for𝜋 [17]. Reciprocal-diagonal determinant energies incurred odd-prime costs; pa-
rameter changes introduced other denominators. Asymptotics, Roth, point-counting, and Niven routes
retained height or nonvanishing barriers; moving poles raised rationality and conjugate-contour prob-
lems.

Simple-pole beta chains telescoped to one-dimensional integrals, equally shrinking period
coefficients:
VERBATIM EXCERPT

After dividing common rational factor no gain.

Coupling row and column factors together yielded conditional Dirichlet modes with unchanged scalar
Jacobi normalization costs.

The assistant recalled OpenAI’s Catalan constructions as inspiration for comparing finite-prime and
real determinant bounds [17]. Recurrence filters multiplied denominators alongside decay; Fourier re-
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formulations retained Diophantine barriers. Stirling truncations and lattice interpolation cost excessive
height.

It coupled Brouncker convergents, with 𝑐𝑛 = 4−𝑛(2𝑛
𝑛 ):

𝑏(𝑠) = 4 [Γ((𝑠 + 3)/4)
Γ((𝑠 + 1)/4)]

2
, 𝑏(4𝑛 − 1) = 4𝜋𝑛2𝑐2

𝑛, 𝑏(𝑠)𝑏(𝑠 + 2) = (𝑠 + 1)2.

Parity and neighboring-coefficient identities suggested odd-prime cancellation; row differences sug-
gested dyadic gains. It derived

𝐸𝑗 = −4𝑛𝑐𝑛(−1)𝑗 ∫
1

0

𝑥2𝑗+2(1 − 𝑥2)2𝑛−1

(1 + 𝑥2)2𝑛 𝑑𝑥,

but shifts, column spacing, interleaving, and rational kernels did not resolve the arithmetic costs. Con-
gruence, exponential, and hypergeometric approaches, including Chudnovsky’s series, retained height
or extra-period costs.

It built Stirling determinants using

𝑋(𝑧) =
Γ(𝑧 + 1

2)2

Γ(𝑧)Γ(𝑧 + 1), 𝑋(𝑛) = 𝜋𝑛𝑐2
𝑛, 𝑋(𝑧) = 𝑧 ∑

𝑘≥0

𝑐2
𝑘𝑘!

(𝑧 + 1
2)𝑘+1

.

An inverse-factorial basis improved odd-prime cancellation, but the power-of-two denominators re-
mained an obstruction:
VERBATIM EXCERPT

Dominant p=2 cost. Need balance using shifts alternating half-integer n like Brouncker.

The assistant found half-integer points and reflection blocks using the formal asymptotic relation
𝑋(−𝑧) = 𝑋(𝑧)−1 unfavorable. Denser gamma-quotient grids introduced additional periods with
potential elimination costs.

14 Arithmetic losses, two-cusp auxiliaries, and a disappearing kernel

The assistant’s gamma-ratio truncations gave rational entries but excessive dyadic denominators; half-
integer sampling and reflection failed, fractional sampling risked introducing additional gamma values.
Reviewing logarithmic residues, beta moments, elliptic periods and Pell constructions recalled nonva-
nishing, normalization and winding barriers. OpenAI’s Catalan arguments inspired finite-prime/real
determinant comparisons [17].

Cyclotomic units removed rational height costs, but dispersed embeddings gave estimated rates
±1.166; an 𝑒𝑛 least-common-multiple cost left an irrationality estimate near 14. Unit weighting
preserved product-formula costs.
VERBATIM EXCERPT

Need small per-unit log ratio after height and error sums; with heterogeneity rational q fixed,
optimizing threshold average vs individual.

Short-arc/Machin variants incurred derivative denominators or lost angular nonvanishing.
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Rapid 1/𝜋 series and complex-multiplication traces encountered denominators, unequal conjugates
and specialization. Revisiting Roth auxiliaries, the assistant found interpolation cost 𝜌𝑚𝐻0 versus re-
quired 𝜂𝐻0, 𝜂 = 𝜃2𝑚 . Modular variables risked vanishing specialization; coefficient-recovering deriva-
tives spent their dimension gain.

Legendre two-cusp expansions suggested extracting rational polynomial coefficients from powers of
𝑢, log𝑢 through gaps and 𝑢 = 𝑒−𝑤; accessible nonvanishing imposed rank costs. A truncated inverse
connection matrix with remainder (1 − 𝑥)𝐿+1𝑅 separated small leading coefficients from larger lifts,
without securing integrality.
VERBATIM EXCERPT

Rational q-linear system kernel projected may avoid nonzero c under bad approximation, no
contradiction via generic dimension.

The assistant found 𝜌𝑚(log𝑤)2 ≪ 1 incompatible with very large log𝑤; modular weights and effective-
order gaps retained extraction costs.

It tied the Legendre Toeplitz Hankel-tail determinants to one exceptional approximation. Coupled mea-
sures offered a small ideal energy margin without arithmetic realization. OpenAI’s Catalan mixed mo-
mentsmotivated exact two-sequence identities [17]. Reciprocal ellipticmoments suggested aWronskian
proportional to (−1)𝑑/[𝜋(2𝑑 + 1)], but entrywise-product determinant costs exceeded decay.

Arcsine endpoints 2 ± √3 yielded rational terms, 1/𝜋 moments and a diagonal logarithm. Multiplica-
tion by 𝑖−𝑗+1 seemingly removed logarithms and harmonic denominators; integration by parts instead
revealed Cauchy-kernel cancellation:
VERBATIM EXCERPT

Thus numerator divisible by 1-xy. Leaves polynomial-kernel/separable finite rank rational.

Incomplete-beta alternatives faced conjugate-sign/angular constraints; the assistant returned to the
risk that suppressing denominators also suppressed the winding needed to retain 𝜋.

15 Sparse cuts, common scaling, and the missing nonzero denominator

The assistant sought rational logarithmic moments from Galois-equivariant divisors on roots of unity:
short arcs for small Toeplitz eigenvalues, delayed moments for cheaper denominators. Integer orbit
weights lacked flexibility; algebraic weights disrupted Frobenius. Interval weights suggested |𝑆| ≥
𝑀/(𝑝 + 1) for nonzero mean. Cyclotomic spacing yielded no construction; larger arcs could dominate
equilibrium measure despite small total length.

Borrowing 2-adic smoothing from OpenAI’s Catalan construction [17], it tried inverse-beta moments
𝑚𝑖 = (1)𝑖/(3/2)𝑖. A mixed kernel at 𝜆 = 1/2 gave rational boundary terms plus rational multiples
of 𝜋/4, but other index ranges retained squared periods. Repeated torsion interpolation exposed an
omitted factor: coalescing equal torsion values force a power of 𝑡 dividing the determinant. Removing
it reduced approximation-denominator degree, but decay remained insufficient.

Horizontal Hecke representatives (𝑖 + 𝑏)/𝑓 offered common imaginary part and potentially rational
traces, but slow Fourier convergence conflicted with conjugate height. Continued-fraction control for
Flint–Hills remained unresolved.
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Revisiting Gaussian angles, Machin residues, and positive moments, it found short vectors could anni-
hilate the 𝜋 coefficient; enlarged interpolation spaces might supply only exact derivatives. OpenAI’s
Catalan arguments inspired finite-prime/real determinant comparisons [17]. Its recalled estimate,

2𝑐/𝛿 + 1
2𝑏𝛿 ≳ 2,

conflicted with the desired exponent’s small parameters. Roth-style height thresholds deteriorated too
quickly. Trigonometric, lattice, and Chudnovsky-series trials returned it to complex multiplication:
common scaling required expensive contact order; class-polynomial divisibility and single-embedding
norms consumed height advantages.

Positive Stieltjes transforms offered cheap orthogonality, but polynomial weights gave arctan(𝐷/𝐵)
without the required 𝜋 relation. Quadratic-form positivity required a possibly absent positive direction
among short vectors. Complete polynomial fiber traces preserved orthogonality but lostwinding; partial
traces reversed this tradeoff. Clearing rational-weight poles removed the logarithm or contaminated
rational moments.

Cotangent moments ∑𝑘∈ℤ(𝑘 + 1/4)−𝑛 = 𝑐𝑛𝜋𝑛 incurred quadratic denominator degree against lin-
early many error factors. Truncation, factorial normalization, and adjacent coefficient ratios restored
arithmetic costs. Common-denominator Padé approximants for conjugate angles seemed to require few
equality constraints, until it noticed every short solution might have common value zero. Individually
tiny errors posed another obstruction.
VERBATIM EXCERPT

Unless errors individual *not* small, only sum integral small via interference (orthogonal to total
measure), back to generic moments.

It turned to summation cancellation through telescoping endpoints andmatrixwinding, leaving denom-
inator growth unresolved.

16 Determinant obstructions and an integral modular-series proposal

Seeking logarithmic Padé divisibility from local contact, the assistant rejected dividing determinants by
forced local factors: 𝑈 = (𝑝𝑚, ℎ), 𝑉 = (ℎ, 0) have det(𝑈, 𝑉) = −ℎ2, yet ℎ2 ∣ 𝑎𝑈 + 𝑏𝑉 forces 𝑎0 = 0,
𝑏0 = −𝑝𝑚𝑎1. It concluded that a unit residual determinant could not remove the integral obstruction.
VERBATIM EXCERPT

h1 unit, obstruction persists!

Many-center contact suggested weighted pole-collision and tree bounds. Correcting residual-degree
comparison to determinant height still required excessive gain. It next considered type-I Hermite–Padé
with low-rank rational perturbation.

Zero-log amplifiers encountered competing root-height andvaluation constraints. Projected valuation
vectors suggested

𝑆/(1 + 𝑆) ≤ 𝑐, 𝑆 = ∑
𝑗

(𝑏𝑗 − 1)−1.

The assistant found active-rank savings conflicting with independent relations. Root-of-unity cuts and
Fourier transformation then yielded Cauchy blocks and det(𝐼 + 𝑡′𝐸). Correcting an inverse-Cauchy sign
removed denominators away from 𝑝 ∣ 𝑁; remaining primes and incompatible Galois phases defeated its
estimate.
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It revisited Brouncker and Stirling constructions, quartic iteration and modular identities. OpenAI’s
Catalan arguments inspired comparisons of finite-prime and real determinant bounds here and subse-
quently [17].

Returning to the Flint–Hills reduction ∑𝑗 𝑞2
𝑗+1/𝑞3

𝑗 < ∞, it lacked continued-fraction denominator con-
trol. Salikhov’s recalled integral bound exceeded its target [21]. Chudnovsky-series Padé left negli-
gible height budget; square-root conjugate norms lost smallness, and Pell combinations yielded only
2𝜇/(2 + 𝜇).

It proposed encoding a dominant complex-multiplication value through balanced base-𝐵 class-
polynomial digits. Laurent replacements 𝐶𝑘(𝑧) and 𝑇 = 𝑧−𝑚𝑈 gave

𝑈 = −𝐶1(𝑧)𝑧𝑚 − ∑
𝑘≥2

𝐶𝑘(𝑧)𝑧𝑘𝑚/𝑈𝑘−1, 𝑈(0) = 1.

Modular-series composition with 𝑧𝑚/𝑈 sought integral coefficients, a large analytic disk, and a rational
multiple of 1/𝜋 at 1/𝐵. Recalling restricted-denominator 𝐺-function estimates tentatively associated
with Fischler–Rivoal [12], it found generic Padé nonvanishing failed: coefficient counting required 𝛿 >
1 + 𝑢 − 𝑣, against analytic smallness 𝑣 < 1 − 𝛿 − 𝑢.

It returned to differential relations and full auxiliary systems, with algebraic derivative values and
field-degree costs unresolved.

17 Volume barriers, branch matching, and a moving evaluation point

The assistant’s differential-rank, flattened-substitution, and shared-value Padé attempts increased con-
tact but incurredderivative heights or unknownperiods. Artificial pullbacks reproduced rational special
values. Restricting coefficient values to small rational subspaces of CM fields consumed the auxiliary-
polynomial freedom it was meant to exploit, requiring both

𝑇𝑑 < 𝑑lo, 𝑇𝑑 > 𝑑lo + (1 + 𝜅)𝑣 + height costs.

Saturation restored independence with excessive amplification; derivative constraints through divisibil-
ity recovered the original volume allowance.
VERBATIM EXCERPT

Thus no purely arch derivative constraints reduce below volume.

An algebraic differential-equation basis yielded a quadratic 1/𝜋 invariant, obstructed by truncation
denominators and mixed derivative blocks. Cusp normalization removed the constant, prompting log-
arithmic monodromy. Recurrences, exponential interpolation, theta transformations, and special-value
formulas incurred denominator/factorial costs; Salikhov’s deformation remained background [21].

For cyclotomic logarithms satisfying

𝐹𝑎(1) = 𝜋
𝑁 cot 𝜋𝑎

𝑁 ,

the assistant used integrality of (𝜁 − 1)−1 for non-prime-power 𝑁: anti-invariant integral elements rep-
resented conjugate cotangent differences as simultaneous branch shifts.

But close poles, windings, and 𝑛 log𝑁 denominator costs overwhelmed contact. Positive matrices
and the remembered Masser CM relation left derivative arithmetic unresolved. Recalled Schinzel–
Zassenhaus orbit-counting questioned engineered logarithmic gains [9]. The assistant retained
Flint–Hills’ reduction to ∑𝑗 𝑞2

𝑗+1/𝑞3
𝑗 < ∞, without the bound.
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It found saturation required unavailable contact; engineered logarithms conflicted over cheap initial
moments versus target derivatives. Modular curves lost gains to cusp widths/heights; the remembered
unbounded-denominators theorem cautioned against integral expansions on arbitrary covers [7]. Posi-
tivity restated missing nonvanishing; Roth-style constructions required excessive height.

BBP regrouping enlarged bases and denominators [4]. Poisson Gram matrices, three-point modular
determinants, and exponential interpolation retained arithmetic losses. OpenAI’s Catalan arguments
inspired analytic/arithmetic determinants, without theorem application [17]. Finally, the assistant pro-
posed fixed Padé degree and an evaluation point depending on the exceptional denominator, hoping to
control initial power sums of a much larger angle polynomial despite its costly full differential equation:
VERBATIM EXCERPT

Derivative height obstruction unneeded if n fixed and B large. This is a breakthrough possibility!

The assistant left this construction undeveloped.

18 From winding constructions to modular curves and coefficient ratios

The assistant encoded 𝜋-multiples with Gaussian-polynomial logarithms at 1/𝐵: delayed coefficients in-
creased derivative denominators. Positive moments, reflection, valuation sharing, and correction blocks
incurred degree, conditioning, or lattice costs; phase tuning became circular:
VERBATIM EXCERPT

To allow generic existence number of k choices large enough by equidistribution conditional
Diophantine. Circular.

Triangular contacts, saturation, divisibility, and logarithmic sheets gave no gain; modular com-
positions added periods and derivative costs. Apéry recurrences, elliptic connections, covers, and
Pell/arcsine pullbacks encountered square roots, monodromy scales, and sheet-control problems.
Recalling OpenAI’s Catalan argument, it compared finite-prime costs with real decay [17]. Arcsine
kernels became finite-rank; half-circle Gram matrices had diagonal 𝜋 and rational off-diagonals, but
arc/index variants lost to denominators or conjugates.

Hecke scales consumed separate Padé contacts; conjugate pairing lacked Galois compatibility. The
assistant found insufficient height saving in Vojta’s moving-target Roth theorem [22].

Alternating Wronskians fixed determinants, but deep complementary vectors seemed rare, motivat-
ing whole-curve identities.

Differentiating reciprocal 𝐹2/𝐹1 = 𝜏𝐴 suggested algebraic normalization proportional to 𝑡 = 1/𝜋.
Roots, modular-relation multiples, and contact dimension obstructed it. Distinct cusp orders tested
nonvanishing; Jensen averaging exposed insufficient coverage. The assistant rejected lower-degree tar-
get dependence as contradicting the true irrational value. Sparse two-cusp expansions lost level gain;
weighted Hecke traces gave only relative dominance.

Fourier extraction revived hope:
VERBATIM EXCERPT

Upper for coefficient (not sup) permits cancellations of unmatched baseline via Cauchy selection!
This is big.

Unmatched-branch exponents stayed positive. Complementary cycles with 𝑟𝑐 − 𝑠𝑑 = 1 restored 𝑊 = 𝑡,
but varying Bézout contacts cost too much; invariance threatened to eliminate 𝑡.
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The assistant retained Flint–Hills’ reduction to∑𝑗 𝑞2
𝑗+1/𝑞3

𝑗 , distinguishing sufficient 𝜇(𝜋) < 5/2 fromnec-
essary 𝜇(𝜋) ≤ 5/2. OpenAI’s earlier Catalan methods inspired nonlinear moment determinants [17].
CM digits still lacked affordable nonvanishing derivatives. It rejected irrational constant Wronskians
between rational branches sharing an ordinary origin, then reconsidered Apéry ratios, logarithmic sin-
gularity cancellation, globally bounded periods, and affine-line interpolation without obtaining its ap-
proximation bound.

19 Gamma grids, failed cusp normalization, and projection values

The assistant revisited hypergeometric, recurrence, and rational-integral approaches, recalling Sa-
likhov’s forms [21]. Reciprocal symmetry made residues imaginary but cancelled the needed rational
endpoint term; BBP constraints gave no uniform exclusion, while Schinzel–Zassenhaus/Dobrowolski
bounds obstructed engineered-logarithm orbits [4, 9, 10].

It studied
𝑋𝑎(𝑧) = Γ(𝑧 + 𝑎)Γ(𝑧 + 1 − 𝑎)

Γ(𝑧)Γ(𝑧 + 1) .

Integer samples carried 𝜋; algebraic half-grid constraints saved approximation-denominator factors, but
conjugation spoiled smallness. Infinity moments reduced finite-row costs without overcoming clearing.
At 𝑎 = 1/4, with 𝑐𝑛 = (2𝑛

𝑛 )/4𝑛,

𝑋1/4(𝑛)/√2 = 𝜋𝑛𝑐𝑛𝑐2𝑛, 𝑋1/4(𝑛 + 1/2)/√2 = 𝑐2𝑛+1/𝑐𝑛.

Independent variables absorbed √2; infinity coupling restored it. The assistant next considered tail
constraints and shifted intervals, then turned to exceptional-denominator congruences.

It recalled Roth’s exponential versus required doubly exponential saving, monodromy’s Jensen cost,
conjugate beta-support spreading, and Stirling denominator losses. 𝑌(𝑧) = Γ(𝑧+1/2)/Γ(𝑧) concentrated
1/𝜋 on half-grid rows; quarter/sixth-grid products offered little.

An unreduced reciprocal-arc cusp series avoided branches, but the assistant found aligned periods and
vanishing Wronskian at infinity. The surviving coefficient was proportional to the parameter: the con-
tradiction also applied at its true value.
VERBATIM EXCERPT

Strategy need target small coefficients at true, not divide by static pole independent of t.

Looking at OpenAI’s Catalan manuscript suggestedmixedmoments, contact cancellation, prime non-
vanishing, and real-place interpolation [17]. Inverse-beta constructions and central-mode Schur com-
plements encountered odd-prime costs and Jensen growth.

Quadratic/Gaussian poles mismatched conjugate contours. The assistant estimated auxiliary-angle
approximation at 1.43, below the usual two-dimensional 1.5 benchmark, recalled Catalanmomentswith-
out applying conclusions [17], and cancelled residues using commuting involutions at 1 + 𝑖, −2 + 2𝑖;
tangent substitution restored arctangent geometry.

Appended residue rows and a spectral-factor reproducing kernel suggested an explicit inverse mo-
ment matrix. Comparing projections of |𝑠|𝑇(𝑠2) with 𝑥𝑇(𝑥2) prompted:
VERBATIM EXCERPT

This gives π forms even though original target integral purely rational!
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For 𝑆(𝑡) = 1 + 𝑡, the assistant found gain at most log 2 per order, below anticipated least-common-
multiple cost. Distinct poles −𝑗2 offered factorial pole differences to offset arithmetic growth; logarithm
cancellation, arithmetic, and nonvanishing remained unresolved.

20 Gaussian grids and the cost of eliminating logarithms

The assistant sought 𝜋-linear forms through logarithmic-residue cancellation. Reciprocal symmetry
risked zero integrals; linear constraints risked exact derivatives. Contour rotation suggested retaining an
evaluation residue, but integer-pole heights 𝑑𝑛 log 𝑑 exceeded anticipated decay 𝑑𝑛, motivatingGaussian
grids. Recalled mixed-beta moments inspired by OpenAI’s Catalan result faced odd-prime costs [17];
orbit-count objections invoked Schinzel–Zassenhaus and Dobrowolski [9, 10].

Möbius symmetries again risked logarithms or vanishing integrals.
The assistant revisited nearly balanced elliptic cusp determinants; perturbations and refined constants

left deficits. Positivity and endpoint-jet interpolation lacked affordable integral data. Gaussian-grid
forms followed:

𝑅(𝑊) =
𝐿

∑
𝑗=1

𝑈𝑗(𝑊) log(1 − 𝜆𝑗/𝑊) − 𝑃(𝑊), deg𝑈𝑗 < 𝑛.

Valuation relations might isolate angles, requiring nonzero winding. For independent logarithms, con-
ditions ∫𝜆𝑗

0 𝑡𝑎𝑃(𝑡) 𝑑𝑡 = 0 prescribed repeated-primitive zeros, suggesting a nonsingular moment deter-
minant. Restricting to angular relations destroyed this convenient calibration. The assistant noticed:
VERBATIM EXCERPT

But only columns l<n see log constants; for l≥n derivatives constants vanish. Very important!

High derivatives could calibrate determinants, but only early columns could exploit 𝜋 approximations.
Residue interpolation incurred large denominators.

An exact confluent Vandermonde calculation next balanced leading arithmetic cost and decay. Prim-
itives confined logarithms to low inverse-power columns; nuisance elimination required costly interpo-
lation idempotents. Positive Machin blocks, multipoint phases, exponential polynomials, other sheets,
and congruence-weighted forms met height losses or zero-phase vectors.

The assistant reconsidered beta determinants, Wallis expansions, cyclotomic matching, and reciprocal-
beta matrices, distinguishing dyadic and odd-prime losses. It recalled Salikhov’s factorial divisibility
as an arithmetic precedent [21] and OpenAI’s Catalan argument as determinant inspiration, without a
new application [17].

Finally, Roth-style separated approximants and two modular cusps sought expansion gaps to isolate
logarithmic coefficients. The assistant feared specialization could kill all small auxiliary polynomials;
projection, saturation, and nonvanishing remained unresolved.

21 Denominator transfers and the obstruction to winding

The assistant’s reciprocal beta kernels exchanged integer zeros and half-integer poles. Interval shifts
reduced dyadic costs but increased odd-prime costs. Gamma residue classes encountered reflection
symmetry; dormant factors and negative-index modifications likewise transferred costs. Periodic cotan-
gent kernels faced rationality/conjugation obstacles. Mixing converted and unconverted sites suggested
a determinant invariant under exchanges:
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VERBATIM EXCERPT

Exactly constant! Indicates determinant invariant under swaps algebraically (Darboux dual via
Jacobi complementary minors).

Turning to logarithms and contour symmetries, it found local projectors reduced to truncated Taylor
multiplication. Grid rotation yielded 𝑖𝜋/2, but tracing removed rational contributions; localization re-
stored single-pole approximation. It joined nearby Gaussian integers in a radius-𝐵 annulus using

𝑄𝑛(𝑎, 𝑏) =
𝑛

∑
𝑘=0

(𝑛
𝑘)

2
𝑎𝑘𝑏𝑛−𝑘.

Balanced currents 𝐼𝑎𝑏 = 𝑄𝑛(𝑎, 𝑏)𝑥𝑎𝑏 would give logarithmic sum 2𝜋𝑖𝐽; small errors and large kernels did
not ensure winding. Prescribing exceptional denominator 𝑞 as flux promised to avoid another denomi-
nator factor, but positive circulation was circular:
VERBATIM EXCERPT

Fundamental catch: exact positive circulation implies consistent accumulation of local Padé errors
between layers.

Moment, lattice, interpolation, and exponential variants retained this obstruction.
Shifting singularities made exact polynomial balance too restrictive. Partial balance 𝐹𝑎(𝑡) = (𝑡 −

𝑎)𝑟𝐺𝑎(𝑡) linked vanishing order and coefficient height. Differentiation cancelled rational endpoint cor-
rections under lower-order balance, suggesting error |𝑥|𝐵−𝑛−𝑘 and flux height |𝑥|𝐵𝑛−𝑘. Symmetric bivari-
ate dual potentials risked costly moment transport.

The assistant rejected volume-only obstructions: exceptional-denominator divisibility could increase
period density. Continuum currents suggested, for |𝑥| ≤ 𝐵𝑝,

|𝐽𝑘 | ≤ 𝐵𝑛+𝑝−𝑘−2𝑟+𝑂(1), |𝐴𝑘 + 𝜋𝐽𝑘 | ≤ 𝐵𝑝−𝑛−𝑘+𝑂(1).

It revised coefficient optimism from 𝐵𝑟 toward 𝐵2𝑟 near top derivatives. It recognized that cheap
winding-one transport would approximate 𝜋 arbitrarily by integers, requiring exact numerator
constraints in patch gluing. Syzygies and Legendre reformulations suggested degree 𝑛 − 𝑟, with
endpoint denominators remaining.

It retained the unresolved Flint–Hills continued-fraction reduction, creditingOpenAI’sCatalan’s constant
is irrational [17] for mixed beta moments and rational/𝜋 kernel separation; adaptations lost to denomi-
nator costs. It returned to single balance, lacking controlled winding or a determinant obstruction.

22 Cancelled graph errors, theta gaps, and parity sampling

The assistant’s lattice-graph Padé pencils separated local solvability from winding, with
flux/logarithmic-phase blocks; correcting the (𝐴 + 𝛼)𝑘 expansion gave no contradiction. Finite-
difference rounding suggested straight-segment cancellation. The diagonal trajectory

𝑋𝑤(𝑓 ) = 𝑀𝑤−𝑛𝑓 (𝑤, 𝑤), 𝑀 ≍ 𝑞𝐵𝑛,

combined endpoint integrality and signed errors, but matching moments cancelled them.
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VERBATIM EXCERPT

To get coherent bias, need alter moments by amount ≈M B^{-2n}, precisely critical for rounding
cost.

Bias correction threatened bias. Roth/elliptic/hypergeometric routes retained nonvanishing/height
costs; Schinzel–Zassenhaus obstructed orbit-count logarithmic gains [9].

Saturation exceeded order-2𝑛 contact. Recalledmoment determinants inspired byOpenAI’s earlier Cata-
lan work [17] retained arithmetic costs despite analytic savings. Gamma grids, factorial/Brouncker de-
terminants, clustered equal-period evaluations and 𝑞𝜋−𝑝 interpolation transferred height costs; coupled
Fourier-Gram/Toeplitz cancellations faced perturbations/prime denominators. Modular Wronskians,
Hecke correspondences and Landen towers traded cusp smallness for degrees, periods/conjugates. Uni-
modular polarizations on elliptic-curve products promised conductor-free theta gaps.

The assistant noted growing weights and coefficients, then self-duality’s nonzero mass and Eisen-
stein Bernoulli-denominator/period costs. Extra cusps incurred widths/heights; Calegari–Dimitrov–
Tang constrained noncongruence bounded denominators [7].

Integer/half-integer cardinal-binomial sampling sought alias suppression with one extra 𝜋 power. Van-
dermonde collapsed kernels; restrictions admitted aliases; valuations and support outweighed decay.
VERBATIM EXCERPT

H huge because Q=A denominator includes A size and denomin, not normalized. Need diagonal matrices.
Basic method far.

Binary characters suggested possible syndrome-distance suppression; tensors reproduced scalar ob-
structions, gamma duplication restored paired-construction heights. Revisiting Catalan inspiration, in-
cluding denominator-dominated Catalan kernels, yielded no resolution [17]. Its retained reduction

∑
𝑘≥1

1
𝑘3‖𝑘𝜋‖2 < ∞ ⟺ ∑

𝑗

𝑞2
𝑗+1

𝑞3
𝑗

< ∞,

still lacked convergent-denominator control.

23 Nonvanishing, moment normalization, and algebraic amplification

The assistant’s determinant, logarithmic, and elliptic review found denominator costs or lost target coef-
ficients; multiscale Roth amplification required too many contact conditions, and extra variables risked
specialization vanishing. Bessel fractions, rational-square 𝜁(2) approximations, and cotangent kernels
gave no favorable estimate. Salikhov supplied its remembered benchmark [21]. Chudnovsky Padé esti-
mates suggested

log𝑀 > 6 log𝐶 + 5 log𝐻,

before square-root and denominator costs. CM traces, saturation, derivative jets, and asymmetric sys-
tems retained nonvanishing/derivative-height obstacles.

Digital encodings and multipoint winding shifted costs into degree, denominators, or amplitude. Re-
called Schinzel–Zassenhaus/Dobrowolski bounds obstructed engineered logarithms [9, 10]. A false
removable-pole value induced a rank-one Hankel change, suggesting fixed-size determinants at grow-
ing evaluation points; common-moment normalization might remove winding costs without expensive
denominators.
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For exceptional 𝑝/𝑞 ≈ 𝜋, positive roots with odd power sums divisible by 𝑝 would give

𝑘𝜋 = 𝑆1/𝑞 − 𝑆3/(3𝑞3) + ⋯

and, under its size assumptions, 𝑆1 = 𝑘𝑝, with positivity contradicting the exceptional error.
The assistant found construction obstructed by phase constraints outside the positive-root region;

signed roots lost positivity. Theta constructions, modular Wronskians, Pell separation, and exponential
interpolation retained arithmetic/contact costs. Recurrence transference needed exponentially accurate
algebraic directions for 𝐴 near the short vector 𝑝𝐴 − 𝑞𝐵; inverse-power asymptotics were insufficient.

Pisot poles and cyclotomic phases extended this approach. Mixed moments inspired by OpenAI’s Cata-
lan result incurred prohibitive odd-prime costs [17]. Norm accounting gave

𝑆(𝑣) = ∑
𝑖

𝑏𝑖 + 𝑠𝑣 − ∑
𝑖
min(𝜇𝑣, 𝑏𝑖 + 𝑎𝑖).

Units redistributed costs; localized Padé sums’ embeddingwise maxima dominated individual-block
costs:
VERBATIM EXCERPT

Need structural cancellation of unmatched blocks, not just suppression. Right.

The recalled moving-target Roth theorem of Vojta lacked the required height tolerance [22]. Saddles
and traces lacked cheap compatible directions.

Spectral amplification cost 𝑞𝑛2 against linearly many small factors, returning to target-linear matrices.
Stirling/Brouncker determinants, reciprocal-factorial bases, and reflection symmetry lost to finite-prime
costs; hypergeometric orthogonality risked quadratic heights. BBP base-16 tail congruences gave no uni-
form exclusion [4]. The assistant proposed positive trigonometric kernels balancing Fourier attenuation
against arithmetic cost.

24 Seeking positivity, then redistributing interpolation costs

The assistant revisited cardinal-binomial Poisson sampling: integer and half-integer samples gave 𝜋-
linear forms, but odd-prime denominators exceeded Fourier-alias savings. Gram determinants exploit-
ing polar-part ranks saved too little; combining algebraic branches raised heights. Reviewing holonomy,
beta determinants, Stirling expansions, and modular constructions, it distinguished analytic accuracy
from arithmetic nonvanishing, recalling inspiration from OpenAI’s Catalan work [17].

Sufficiently many independent small integer forms 𝐴𝜋 − 𝐵 might contradict accurate 𝑝/𝑞. Modular
composition offered Padé contact, but removing common vanishing factors destroyed savings. It next
considered positive Markov measures: orthogonality of 𝑄 below degree 𝑚 gave

𝑅(𝑄) = ∫ 𝑄(𝑥)
𝐵 − 𝑥 𝑑𝜇(𝑥), 𝑅(𝑆𝑄) = 𝑆(𝐵)𝑅(𝑄) (deg𝑆 ≤ 𝑚).

Higher modes and lattice concentration near the error kernel blocked positivity. Root-of-unity exponen-
tial polynomials lost to denominators and conjugate phases.

Exponential interpolation returned to quarter-arc Toeplitz determinants with excessive per-
turbation costs. Poisson kernels, Pell units, modular functions, and transfer matrices retained
arithmetic/nonvanishing obstacles; algebraic pushforwards lacked angular logarithmic primitives.
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Reciprocal beta/cotangent kernels redistributed prime costs. For

𝑋(𝑛) = 𝜋𝑛(2𝑛
𝑛 )

2
16−𝑛, 𝑋𝑒(𝑧) = ∏

𝑑
𝑋(𝑑𝑧)𝑒𝑑 ,

∑ 𝑒𝑑 = 1, ∑ 𝑑𝑒𝑑 = 0 preserved 𝜋 and canceled dyadic charge; 𝑒1 = 2, 𝑒2 = −1 raised odd-prime cost to
4.53 > 4 log 2. Uniform row exponents risked uninformative homogeneity.

Off-axis cotangent Gaussian grids cost roughly 𝐿 log𝐿 against linear exponential gain. Large diago-
nals defeated Loewner matrices; projections suggested concentrated eigenmodes, Newton interpolation
returned to arc determinants. Gamma-ratio cancellation failed: real digamma terms could not cancel
imaginary phases.

For 𝐹(𝑧) = (1/4)𝑧/(3/4)𝑧, integer logarithmic derivatives contained −𝜋 plus rationals.
The derivative conditions, interval shifts, and reflection left arithmetic costs unresolved. Shifted-grid

interpolants sharing 𝑄 reduced by finite differences to zeros of one transformed polynomial; it ended by
investigating the denominators needed to invert that coefficient transform, with the hoped-for improve-
ment unresolved.

25 From reflected gamma interpolation to digamma lifting costs

The assistant transformed gamma-polynomial finite differences into a gamma factor times freely chosen
𝐻. Sliding interpolants obeyed

𝐼𝑠+1(𝑥) − 𝐼𝑠(𝑥) = (𝑥 − 𝑠 − 1
ℓ − 1 )Δℓ(𝐹𝑄)(𝑠).

A periodic kernel offered vertical decay; 𝐻’s roots could suppress error. Quarter-shift derivatives lost
to denominators; thirds added norm costs. Reflection cancelled a common gamma constant between
shifted values, yielding rational linear forms in 𝜋:
VERBATIM EXCERPT

No derivative, no harmonics, h_i! p2 potential via binomial factors. This is big improvement.

Opposing dyadic powers returned the construction to the earlier mixed gamma determinant.

Summability of 𝑞2
𝑗+1/𝑞3

𝑗 still lacked denominator control. Modular, logarithmic, Pell-type and elliptic
reconsiderations recalled derivative, nonvanishing and unwanted-period costs. OpenAI’s Catalan argu-
ments inspired moment determinants and an elliptic analogy [17].

Root-of-unity logarithms lost through Galois coefficients and volume accounting.
Dense rational digamma sampling multiplied by 𝑃𝐷(𝑧) = (𝑧)𝐷/𝐷! cancelled initial poles; high differ-

ences suggested exp(−𝑁 log𝑀 + 𝑂(𝑁)) error:
VERBATIM EXCERPT

Sparse poles density 1 vs sample density M→∞! Error ∼(R/(M R))^{M R} exp(−M R log M) while denom
exp(MR). Maybe breakthrough. Let's detail.

Character-weighted residues isolated 𝜋, but small integer solutions risked zero period coefficients.
Weights 𝑊(𝑥) required a high-order zero at 1, vanishing moments and residue projection. Exact
cancellation forced large-prime divisibility; coarse projections introduced incompatible low Fourier
modes. Cyclotomic paths and coboundaries organized pure-𝜋 combinations. Shifted sampling
substituted aggregate congruences, but endpoint denominators consumed the gain.

The assistant’s height/error comparison narrowed its coefficient exponent to 0.5–0.6:
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VERBATIM EXCERPT

Our attempts expecting huge gain necessarily missing ≥.5.

Lifting via 𝑘𝑓 (𝑘 + 𝑀) = (𝑘 + 𝑀𝐷)𝑓 (𝑘) missed an extra rational direction: local rank could not ensure
nonzero approximation. Quotient determinants, Fourier support bootstraps and composite moduli ex-
posed further costs. Full cyclotomic blocks yielded algebraic multiples of 𝜋; conjugation spoiled errors,
and prime-adic divisibility consumed gains. Symmetric dummy poles and multiscale binomial prod-
ucts produced binary-tree Fourier constraints with persistent aggregate deficits. Cyclotomic-unit filters
risked coefficient growth or weaker decay. Sparse digamma combinations and simultaneous approxi-
mation remained possibilities; algebraic rank accounting still removed only one direction.

26 Cyclic filters, cyclotomic localization, and denominator sharing

The assistant tried replacing branching digamma doubling constraints with short cycles modulo odd
factors of 2𝑑 − 1.
It found fourth-root vanishing could kill the desired 𝜋 coefficient; higher conductors introduced 1 −
𝜒4(𝑝) and unresolved divisibility costs. Recalling mixed moments inspired by OpenAI’s Catalan paper,
it paired (𝑎)𝑘/(𝑏)𝑘 with (𝑏)𝑘/(𝑎 + 1)𝑘: rational-plus-𝜋 expressions at 𝑎 = 1/2 still faced denominator
costs [17]. Central-binomial determinants retained power-of-two costs; reflection’s parity blocks gave
no improvement. Graph moment constraints killed the target period.

Exponential interpolation left about 2.5𝐵 effective contacts at exponent 2.5 after transverse derivatives,
against exponential growth. Elliptic, logarithmic-grid, and Roth-style reviews encountered height or
nonvanishing losses. It recalled Salikhov’s rational integrals for balancing decay and denominators [21].
Galois-compatible short arcs threatened winding-rationalization height costs; all-root contacts repro-
duced the problem by rotation symmetry.

It thinned contacts to primitive roots
𝑆 = {𝜁−𝑢

𝑀 ∶ (𝑢, 𝑀) = 1, 𝑢 ≡ 1 (mod 4)}, 𝑠 = 𝜑(𝑀)/2,
hoping for (𝑠/𝑀)𝑇 decay against binomial heights. Hermite interpolationmodulo 𝐺𝑇 , 𝐺 = ∏𝛼∈𝑆(𝑥−𝛼),
suggested cheaper evaluated denominators when 𝐺(1) was a unit. But it derived a Koebe/product-
formula/discriminant obstruction to isolating every pole of 𝐻/𝐺: the required threshold grew like
𝑃/ log𝑃, with 𝑃 bounding the prime factors of 𝑀.
VERBATIM EXCERPT

Barrier! Can't isolate EACH pole individually.

It proposed residue-balanced pole groups; recalled Schinzel–Zassenhaus orbit-count restrictions also
questioned the logarithmic gain [9].

Equal signed residues required conjugate families for decay at infinity. Balanced clusters and low-level
paths incurred rotation denominators; arbitrary-zero inverse interpolation added logarithms. Restrict-
ing to 𝑓 = 𝑧𝑘/𝐹 avoided extra endpoints but raised Taylor costs. Winding plateaux, Fourier delay, and
algebraic-unit models added restrictions, including a resultant limit on straight-line deformation; the
recalled root-degree argument invoked Dobrowolski [10].

Recalling Salikhov’s numerator multiplicities, it distinguished primitive and derivative denominators:
residual 𝑝th powers differentiate to zero modulo 𝑝 [21]. Finally, several residue directions might share
arithmetic costs with rank-one𝜋 approximation, but winding/moment constraints required nearly exact
balance. Auxiliary logarithms could not cancel early moments; differential equations and mixed beta
moments remained prospective.
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27 From logarithmic nonvanishing to theta cusps and Jacobi shifts

The assistant’s repeated-value interpolation introduced nearby poles; algebraic branch shifts suggested
saddle projections and the Subspace Theorem, but lacked exponential alignment:
VERBATIM EXCERPT

Usually O(1/n), not exponential.

Torsion winding failed phase concentration. Hankel determinants, Frobenius alignments, and exte-
rior products yielded no successful model; modular composition and Padé saturation lost their gain to
derivatives or coefficient amplification. OpenAI’s Catalan work inspired moment determinants [17].

Replacing jets by rational points with 𝑦(𝑥𝑗) = 𝑚𝑗𝜋 could force two Padé pairs’ determinant to vanish.
Varying windings met divided-difference constraints; large windings amplified approximation error.
Saturation, lattice combinations, algebraic norms, and cyclotomic exponentials met height, lattice-shape,
or Galois-label obstructions. Beta, elliptic, andmodular determinants retained positive prime valuations
and reduced degrees without closing inequalities.

Turning directly to theta asymptotics, for 𝑦(𝑞) = 𝜃(𝑞)2, Poisson summation at an odd-order cusp gave

𝑦(𝜁 𝑎
ℎ𝑒−𝑠) ∼ 𝐾ℎ

𝜋
𝑠 , 𝐾ℎ = (−1 ∣ ℎ)

ℎ .

VERBATIM EXCERPT

Thus at ALL roots of order odd h, π enters same rational algebraic scaling for every embedding; no
monodromy mismatch.

The assistant’s Jensen estimates for high-contact 𝑃 + 𝑄𝑦 lost to factorial extraction: total multiplicity
roughly 𝑛/ log2 𝑛 fell below degree slack. Adjacent weights increased contact but risked cusp-form con-
finement.

Extremal Fourier gaps improved decay, yet heights limited multiplicity to 𝑛/ log2(𝑛/𝑤). Circle-
method extraction met small-denominator corrections; character cancellation removed primes but
left prime squares. The assistant found that self-dual lattices did not resolve the demanded subunit
precision:
VERBATIM EXCERPT

Need make ratio without approximating each constant independently to subunit.

A symmetric Jensen disk lost to approximation error; asymmetric strips gave the ideal criterion 𝜃 >
𝜇/(𝜇 − 1), weakened by imaginary excursions, remainders, and heights. Seeking fixed-weight, high-
level forms, the assistant recalled Calegari–Dimitrov–Tang’s obstruction to integral noncongruence ex-
pansions [7]; conjugate cusps, widths, and normalization burdened congruence alternatives.

Finally, 𝑇(𝑞, 𝑥) = ∑𝑘 𝑞𝑘2𝑥𝑘, 𝑌 = 𝑇(𝑞, 𝑥)𝑇(𝑞, 1) along 𝑞 = 𝑒−𝑠, 𝑥 = 𝑒𝑎𝑠 gave 𝑌 ∼ (𝜋/𝑠)𝑒𝑎2𝑠/4 and poly-
nomial conditions in 𝑎. Jacobi quasi-periodicity furnished a second Padé pair and prospective nonvan-
ishing determinant; its 𝑂(√𝑛) shift cost exceeded 𝑂(√𝑛/ log𝑛) multiplicity. The assistant left Gaussian-
binomial convolutions and Stieltjes–Wigert moments unfinished.

28 Reciprocal theta gaps and the recurring nonvanishing barrier

The assistant’s theta-product slice filters left an early surviving coefficient. Eta quotients and Faber trun-
cation lost their reciprocal-gap advantage to Fricke constants and analytic variation. Rational Gaussian
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grids reduced to periodic weights; logarithmic-branch comparison imposed a coefficient-size/leading-
amplitude cost.

Tiny rational amplitudes suggested an escape.
With polynomially bounded integer coefficients, gap 𝑅, and nonzero rational amplitude of small

arithmetic height, its conditional strip estimate sought Padé multiplicity √𝑅𝑛/ log𝑛 against √𝑛 log(𝑛𝐻).
Level denominators overwhelmed available gaps; insufficient multiple-cusp counts returned it to its
Flint–Hills continued-fraction reduction.
Many-cusp andHankel constructions retained logarithmic deficits; signed radial quadrature and Fourier
cancellation supplied no replacement. The unbounded-denominators theorem constrained integral non-
congruence forms [7].

For several excellent approximations it tried

𝑌(𝑥) = (1 − 𝑥)𝜃(𝑥)2, 𝑈(Z) = 𝑃(1,Z).

Specialization removed 𝑥-degree from height, but could vanish identically; dividing by 𝑥 − 1 restored
multiplicity costs. Independent variables and coupled dilations mismatched denominator scales; ratio-
nal contact-lattice surjectivity left integral projection indices uncontrolled. Sine powers, exponential
interpolation, and roots of unity incurred factorial/Galois costs. Metric transfer lost real-linear indepen-
dence; rational-point counting gave no amplification.

Differential theta annihilators introduced reciprocal powers. Adjacent-weight forms sharing noncon-
stant reciprocal expansions instead promised

𝑔(𝑒−𝑠) − 𝜋
𝑠 𝑓 (𝑒−𝑠) = 𝑂(𝑒−𝜋2𝑅/𝑠).

Taking 𝑛 = 𝐾𝑅with fixed𝐾 reduced logarithmic losses; fixed high-level generators times level-one forms
seemed to separate level from growing weight:
VERBATIM EXCERPT

Fractional denomin constants independent w! This is huge.

But small matching solutions could vanish deeply at the physical cusp. Individual constant-plus-gap
forms prompted its reversal:
VERBATIM EXCERPT

So any small f with reciprocal gap must λ=0!

Successive minima, cusp translations, and Fourier projections supplied no short-arc lower bound.
Representation/prime-power variants expanded reciprocal constraints and Galois orbits; its frame
estimate limited gain to ∏𝑝∣𝑁(1 + 1/𝑝). Cusp-factor division exposed 𝑤 log𝑀 coefficient costs.
Simultaneous modular transformations reproduced the old ratio; transforming one variable with
spectators remained unresolved because deep spectator-slice vanishing could erase the gain.

29 Reciprocal matching meets denominator and monodromy obstructions

The assistant found spectator variables retained scalar constraints and Hilbert-modular diagonal
restriction erased the advantage. Removing 𝑞ℎ0 preserved reciprocal gaps but cost 𝑤 log(ℎ0/𝑤) in
shifted heights; short-band divisibility, nested lattices, bad reduction, and rescaling failed. Fixed-weight
intermediate-cusp meromorphic poles promised dimension until an eta-quotient check:
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VERBATIM EXCERPT

Indeed p* formula missing M dilation!

Correcting 𝐿𝑐/𝑀2 to 𝐿𝑐/𝑀, with total polar degree 𝐷 and maximal costs 𝑃, 𝑃∗, gave

𝐷/𝑀
max(𝑃𝑀, 𝑃∗) ≤ ∑

𝑐∣𝑀
min(𝑐/𝑀, 1/𝑐) ≤ 𝑀−1/2+𝑜(1).

Reviewing period, interpolation, digamma, and theta attempts left joint modular–Padé matching unre-
solved: proportional gap/degree improved derivatives, not first-coefficient control.

For noncongruence covers, the assistant considered the quantitative strength of Calegari–Dimitrov–
Tang’s denominator obstruction [7]. Eta radicals needed 𝛿∞𝛿∗𝑀2 ≪ 1 but gave 𝑀 log2 𝑝. Eichler
integrals introduced 𝑎𝑛/𝑛 denominators; Hecke transforms prevented vanishing from delaying them.
Distinct-order eta bases exchanged physical vanishing for reciprocal cost:
VERBATIM EXCERPT

Aha equations at reciprocal might factor HUGE common series from all basis powers!

Ratio 𝐴/𝐵 matching, rescaled powers, and Toeplitz determinants left pole/height costs uncontrolled;
larger degrees/many cusps failed dimension counts. Recalled quasimodular and Masser CM relations
retained period, conjugacy, and nonvanishing difficulties.

For ⟨𝑇, 𝑆𝑇𝑀𝑆⟩, the assistant recalled Radchenko–Viazovska interpolationwithout importing construc-
tions [19]. Schwarz contraction suggested arithmetic dependence; denominators required 𝛿𝑎𝛿𝑏𝑀2 ≳
4𝜋4. Jet matching suggested logarithmic monodromy. Correcting radial Fourier distributions’ missing
volume factor gave

∑
𝑚

𝑎𝑚 cos(2𝜋√𝑚 𝑟) = 𝑟 ∑
𝑚

𝑏𝑚
√𝑚 sin(2𝜋√𝑚 𝑟).

Sine-type products incurred transcendental residues or increasing 1/𝜋 degree.
After removing the common initial power, the proposed Phragmén–Lindelöf estimate at 𝑠, 𝑠 + 2𝜋𝑖

made both normalized functions tiny around a full circle. The assistant objected:
VERBATIM EXCERPT

their leading coefficients are integers ≥1 -> impossible!

For one series approximating 𝜆𝜋/𝑠, it found Jensen averaging forced − log |𝜆|/𝑅 to grow. Singular-inner-
factor rounding cost 𝑒𝜋2𝑅/2; increasing-density shells and integer noise shaping returned a height thresh-
old of order 𝑅, leaving construction unfinished.

30 Fourier gaps, logarithmic cuts, and specialization lattices

The assistant’s signed Gaussian theta oldforms retained the largest dilation’s first reciprocal frequency;
unit-averaged integer-weighted isotropic grids reduced to oldforms for squarefree split moduli. Prime-
power lattices supplied no replacement. It recalled reciprocal pole growth’s missing level factor.

For tiny constants and adjacent-weight shared expansions, positivity allowed small amplitudes; trans-
lation moved the useful cusp. Comparing logarithmic branches 2𝜋𝑖 apart contradicted the shared-gap
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pair’s nonzero integral leading coefficients. Tiny rational constants lacked constructions; inhomoge-
neous interpolation lacked denominator bounds. It reread

∑
𝑛≥1

1
𝑛3 sin2 𝑛

< ∞ ⟺ ∑
𝑗

𝑞2
𝑗+1

𝑞3
𝑗

< ∞,

recalling sufficient but unobtained 𝜇(𝜋) < 5/2. False-derivative exponential interpolation met torsion-
value/rational-derivative Galois incompatibility.

For logarithmic cuts it chose

𝑃 = 1 + 𝐾𝑧𝑑−1 + 𝑧𝑑, 𝑄 = 1 + 𝐾𝑧𝑑−1 + 𝑖𝑧𝑑.

Close inner roots left quarter-turn-separated outer roots. Matching 𝐺𝑛 log(𝑃/𝑄) endpoints and using
outer-cut Chebyshev factors suggested cheaper denominators.

Inner-root 𝐾-power growth restored degree/arithmetic costs. Prime-dependent weighted-logarithm
matchings gave roughly 𝐷2 Gaussian-grid charges versus 𝐷4/ log𝐷 residue conditions. Mixed-moment
and moment-kernel constructions inspired by OpenAI’s Catalan’s constant is irrational were defeated by
odd-prime and finite-place costs [17].

Correcting local integral cancellation and normalizing 𝑠(0) = 1, it sought attenuation 𝑒, finite cost 𝐶,
degree 𝑚, surviving moment 𝐽 satisfying

𝑒
𝑚/𝐽 + 𝐶 > 𝜇

𝜇 − 1.

Gaussian cuts did not resolve the required attenuation-to-cost inequality.
Auxiliary polynomials exploiting sin𝜋 = 0 lost height savings to factorials/logarithmic denominators.

It found indiscriminately stronger Roth lemmas incompatible with Liouville examples. Unary Eichler
approximation to 𝜋/4 needed excessive coefficients; normalized theta equations suffered specialization
vanishing. Multiple cusps, cyclotomic multiplicities, dilations and algebraic points recovered logarith-
mic/capacity deficits; repeated approximants gave diagonal relations.

Since multiplication by 𝑞 − 1 preserved contact, it proposed adjacent-degree solution-lattice compari-
son:
VERBATIM EXCERPT

Thus index trajectory across n; all short Q vanish => can iterate comparing **lattice covolume per
degree layer** rather than bound k for same vector!

It left the telescoping covolume argument unfinished.

31 From specialization losses to simplex entropy

Seeking nonzero specialization, the assistant compared degree filtrations with (𝑞 − 1) multiples, but
contraction near 1 obstructed its lattice argument. Mahler measure lost coefficient control; removing
(𝑞 − 1)𝑘 cost 𝑘 log(𝑛/𝑘); cusp-adapted bases relocated cancellation and denominators. Homogeneous
modular coefficients erased 𝜋:
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VERBATIM EXCERPT

Fatal. Need coefficient functions same weight w independent e

Common weight preserved the signal, but insufficient reciprocal Fourier coefficients prevented guaran-
teed nonvanishing; exact theta transformations retained conditioning costs. The truncated logarithm

Λ𝐾(𝑞) =
𝐾

∑
𝑗=1

(1 − 𝑞)𝑗/𝑗, 𝐾𝑖 ≍ 𝑡𝑖/ log 𝑡𝑖,

aimed to flatten theta toward 𝜋 at cost 𝑜(𝐷), without resolving specialization.

It revisited 𝜇(𝜋) < 5/2 as sufficient for ∑𝑗 𝑞2
𝑗+1/𝑞3

𝑗 < ∞, still lacking denominator control. Mixed mo-
ments and positive kernels inspired by OpenAI’s earlier Catalan result lacked arithmetic bounds [17].
OpenAI’s The joint Dickman law for consecutive integers suggested exploring smooth consecutive values for
arctangent identities, but no theorem from that paper was used [18]. Cotangent/digamma acceleration
remained unfinished.

With exceptional-approximant degrees 𝑑𝑖 = 𝐷/ log 𝑞𝑖, analytic contact outweighed rational high-index
conditions. Exponential polynomials used 𝑒𝑖𝜋 = −1; 𝑁 = ∑𝑖 𝜕𝑋𝑖

suggested shorter chains, but mixed
derivatives restored constraints and triangular interpolation gave no analytic gain. Many winding sites
required 2𝐼(𝑏) > 𝐼(𝑎), 𝑏 = 𝑎 + (1/2 − 𝑎)/𝜇; its quadratic estimate failed at 𝜇 = 2.5, suggesting a 3.414
barrier before prime costs. Roots of unitymismatched conjugate centers; removing tangential derivatives
erased approximation sensitivity.

Replacing rectangles by 𝑆 = {∑𝑖 𝑒𝑖/𝑑𝑖 ≤ 1}, labels 𝑎𝑆, the assistant anticipated improved boundary-
concentration entropy for 𝜇 > 2.

With 𝑏 = 𝑎 + (1 − 𝑎)/𝜇, it sought (𝑏/𝑎)𝑚 ≪ 𝐽 ≪ 𝑏−𝑚 and 𝐿 ≪ 𝐷 ≪ 𝑟. Least-common-multiple coor-
dinate scalings might localize prime losses near the boundary; cancellation required complete exterior
products, with costly auxiliary rows.

Repeated 𝑁 generated a truncated differential algebra without sufficient finite-contact rank. Cyclic
filtrations, Padé matrices, surrogate points and Wronskians had uneven constraints; recalled Dyson,
Esnault–Viehweg and Nagata analogies yielded no needed estimate [11]. Extra logarithms, exponen-
tials, polylogarithms and algebraic roots encountered denominators, singularities or conjugacy obstacles.
It ended by exploring rational fibers and clustered branch values on algebraic covers, leaving arithmetic
costs and rank unresolved.

32 Jet separation, denominator cancellation, and repeated audits

The assistant’s Gaussian-rational algebraic covers threatened costly branch-difference denominators.
For separated-degree simplex support 𝜎(𝑒) = ∑𝑖 𝑒𝑖/𝑑𝑖 ≤ 1, coefficient-Wronskian induction lost too
much: 𝑛 ≤ 𝑎−2(𝑚−1). Considering Esnault–Viehweg’s Dyson generalization, it proposed index 𝑚 − 1 at
infinity to recover the simplex budget; hypotheses remained unchecked [11]. Polynomial logarithmic
shifts required exponential frequency bandwidth.

Using Δ = 𝑦𝜕𝑦 + ∑𝑖 𝜕𝑋𝑖
, it sought smaller-simplex jet surjectivity through weighted blowups, a curve

inequality, nefness, and ampleness. Derivative-zero-locus plateaus would force coordinate fibers, with
𝑦 = 1 treated additively.

It retained the earlier continued-fraction reduction while developing rank.
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Reconstructing the determinant at assumed 𝜇 = 2.48, it used

ℓ/𝐿 + 𝜎(𝑘)/𝑎 < 1, 𝑎 = .8, 𝑏 = .887.

Large shifted indices supplied approximation-error factors; many small indices forced high Taylor or-
der through distinct exterior-product labels. Prime-adic logarithmic tails appeared triangular with de-
terminant one, restricting denominator costs to short prime intervals. Cancellation required all contact
columns, hence full interpolation rank. Transverse intersection comparisons and separated degreeswere
meant to classify surviving tangent directions.

The argument revisited normalization, Taylor labels, and coincident centers. Recalled Bessel, Gram-
determinant, complex-multiplication, andMachin alternatives retained denominator/nonvanishing bar-
riers.

The assistant tried deriving ampleness from uniform curve positivity through cohomology stabiliza-
tion. It then replaced prime-by-prime analysis by logarithm truncation above 𝐿/(𝑎𝑑𝑖): omitted tails
increase jet weight, preserving the full determinant; threshold least common multiples clear denomina-
tors.
VERBATIM EXCERPT

This simplifies everything and matches rank algebraization (different trunc per coordinate).

Audits retained 𝑐 = .89, 𝐵 = 𝑐𝑚, 𝐽 = ⌈𝑎−𝑚/2⌉, 𝐿 = 𝐵/(𝐽𝑎𝑚). It linked exponents below 5/2 to the dyadic
Flint–Hills estimate 𝑁2𝜇−5. Shaving bounded simplex margins made monomials projective sections;
high weighted order implied ideal-power membership, forcing vanishing on curves of negative degree.
Ordinary ideal powers replaced curve valuations; formal-module quotient growth replaced proposed
local Bézout, intended to force tangent alignment and coordinate fibers. It continued developing ample-
ness.

33 The geometric interpolation claim and its parameter inequalities

The assistant pursued exact jets through ampleness: hyperplane sections transferred curve positivity to
the leading homogeneous Euler-characteristic coefficient along an ample ray; proper-support vanishing,
first-cohomology stabilization and lifted sections would yield a very ample power. Rees-algebra Čech
complexes connected blowups to ordinary ideal powers.

Its determinant audit retained

𝜇 = 62/25, 𝑎 = .8, 𝑏 = .887, 𝑐 = .89, 𝐵 = 𝑐𝑚, 𝐽 = ⌈𝑎−𝑚/2⌉, 𝐿 = 𝐵/(𝐽𝑎𝑚).

Logarithm truncation was supposed to preserve the complete jet determinant unitriangularly. Denomi-
nator clearing gave a proposed lower bound above −.204; high transversal indices saved over .213, while
distinct low-index/Taylor-order pairs forced large Taylor order.

Arbitrary-real targets lost rational tangent coefficients; Padé counterexamples encountered shared-
pole obstacles across separated degrees. The assistant restarted ideal-power inclusions, derivative van-
ishing on offending curves and derivative-locus plateaus.

Transverse slicing and finite-module comparison gave

∏𝑖∈𝐾 𝜆𝑖
∏𝑖∈𝐼 𝜆𝑖

≤ ( 𝑟
𝜀𝑎)

𝑟
.

It argued that separated weights forced equal prefix ranks of minimum-weight coordinate and
maximum-weight differential bases; exponential periodicity then classified proper components as
additive coordinate fibers. Ampleness and first-cohomology vanishing would supply jets.
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It tested diagonals, determinant expansions and denominator costs; its favorable range 𝜇 > (1 −
𝑎)/(√𝑎 − 𝑎) approached two. It rebuilt affine Čech exactness, Serre-type vanishing and positivity, replac-
ing analytic parametrization with formal separable roots.

It audited weightedmultiplicity, negative degree on nonnormal blowups and Gaussian-integer rescal-
ing for missing factorials. With 𝜌 = 10−4 and 𝜉 = .01, it compared arithmetic cost 1 − (1 − 𝜌)𝑎 = .20008
against 𝜇(1 − 𝜌)(1 − 𝜉)(𝑏 − 𝑎) > .213. Insufficient low-index saving required increasing dimension be-
fore fixing approximants, then letting degree grow; later proposed bounds were costs below .203 and
analytic upper bound below −.209.

It simplified blowups to reduced graph closures, revisited failed theta/modular approaches, and
tested zero periods and repeated site coordinates. Its Flint–Hills endpoint remained 𝑄2𝜇−5 = 𝑄−.04.
It then audited logarithm-tail mixing.

34 Rebuilding and stress-testing the weighted interpolation argument

The assistant retained 𝜇 = 2.48, 𝑎 = .8, 𝑏 = .887, 𝑐 = .89, 𝐵 = 𝑐𝑚, 𝐽 = ⌈𝑎−𝑚/2⌉, and 𝐿 = 𝐵/(𝐽𝑎𝑚), and
returned to the determinant calculation.

Rational scales 𝑑𝑖 ≍ 1/ log 𝑞𝑖 supported its arithmetic reconstruction: logarithmic truncation trans-
formed the complete jet matrix triangularly with unit diagonal. Expansion around 2𝜋i𝑗 separated large
multi-indices gaining approximation-error decay from small indices gaining decay through distinct Tay-
lor orders.

Its rank argument used a projective monomial embedding and modified jet ideals. A curve violating
the proposed degree inequality forced a polynomial and many derivatives to vanish; repeated compo-
nents in nested derivative zero loci supplied a plateau. Comparing minimum-weight coordinate slices
with maximum-weight normal derivatives through finite-module ranks was intended to force coordi-
nate tangency. Exponential periodicity excluded mixed logarithmic tangency; additive repetition left
one site, where a coordinate power contradicted the inequality. Euler-characteristic polynomials and
cohomology reconstructed ampleness from curve positivity. It then sought counterexamples using ra-
tional logarithmic approximants. Testing shared-pole Padé counterexamples, it found separate poles
costly and shared-infinity Taylor approximants without Padé’s advantage.

It checked graph modification, exceptional ideal, relative graded calculation, and Čech comparison
yielding

𝐻1(𝑋, ℐ𝑘(𝑘𝐻)) = 0.

Chinese remaindering and triangular logarithmic coordinates were intended to give independent
weighted jets.

Combining geometry with 𝜇 = 62/25, it asserted denominator clearing gave a nonzero Gaussian-
integer determinant; the two decay cases gave

lim inf log |Δ|
𝑛𝑁 ≥ −𝐴0, lim sup log |Δ|

𝑛𝑁 ≤ 𝐶1 − min(𝛼0, 𝛽0) < −𝐴0.

It inferred finitely many sufficiently accurate approximations and convergence from dyadic Flint–Hills
contributions 𝑂(𝐾2𝜇−5).

It resumed tests of singular curves, nonreduced jets, embedded support, plateaus, and correlated sites;
clarified projective closure and rational scales; and checked moving-coordinate substitution preserved
vanishing coefficients. It rejected circularity:
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VERBATIM EXCERPT

Complete solution cannot assume irrationality; period exists nonzero.

Wronskian/Vandermonde alternatives, including coincident approximation parameters, did not replace
geometry. Its final audit put arithmetic loss near 0.20008, disturbance saving above 0.213, growth al-
lowance near 0.004, and dyadic decay at 2−0.04𝑗. It continued expanding algebraic foundations and test-
ing its convergence argument.

35 Auditing the candidate and testing shared-pole approximants

The assistant reopened its weighted interpolation and determinant candidate for 𝜇 = 62/25.
With support 𝑏 ≤ 𝑛𝐵, 𝜎(𝑒) ≤ 𝑛 and jets ℓ/𝐿 + 𝜎(𝑘)/𝑎 < 𝑛, it rechecked local multiplicities, transverse

slices, and weight-selected complementary directions. The multiplicity comparison balanced formal
power-series module lengths against polynomial degree counts on isolated transverse slices. Its flow
argument excluded multiplicative tangency using exponential periods to generate additive translations.
For a degree-violating curve, auxiliary polynomials and derivatives became negative-degree sections;
their zero loci confined it to one site, where a coordinate power supplied the proposed contradiction.

It audited ampleness, cohomology vanishing, and projective modification transferring sections to
point-ideal powers. Logarithm truncation yielded a triangular jet transformation with unit diagonal;
Gaussian-integer scaling supplied the determinant lower bound. Large transverse shifts gained
approximation-error powers; numerous small shifts forced distinct Taylor labels and large total Taylor
order. It compared

lim inf𝑛
log |Δ|

𝑛𝑁 ≥ −𝐴0, lim sup
𝑛

log |Δ|
𝑛𝑁 ≤ 𝐶1 − min(𝛼0, 𝛽0),

with 𝐴0 < .203, 𝐶1 < .004, 𝛼0 > .213, and 𝛽0 > .214, finding consistent margins but still requiring 𝜇 > 2.
Auditing ordinary versus normalized blowups and formal module ranks, it questioned implications

for algebraic-number logarithms. Direct interpolation through truncated exponential-polynomial de-
pendence failed: large-degree substitutions into cheap coordinates destroyed anisotropic bounds, and
factorial losses were unacceptable. It retained the negative-curve approach.

Polynomial logarithm truncations passed its curve test; diagonal Padé approximants seemed to halve
degree costs:
VERBATIM EXCERPT

Aha! Need examine simultaneous rational Padé across all i with common poles weighted to minimize
max. This is a crucial stress test.

It attributed the apparent counterexample to pole accounting: disjoint poles charged each coordinate
separately; denominators restricted to earlier poles lost the requisite freedom. Higher-genus tests re-
mained open. It rechecked dyadic spacing bounds 𝑂(𝐾2𝜇−5) = 𝑂(𝐾−0.04).

It reconstructed sheaf foundations, positivity, interpolation, and determinants, checking dimensions
and ranks.

Extreme weight separation forced matching prefix ranks in its local comparison, followed by
coordinate-axis tangency and one-site reduction. Checks of singular varieties, nonreduced supports,
ideal restrictions, and projective graphs identified no new defect or repair; its audit continued.
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36 Stress-testing the interpolation proof and its unexpectedly strong exponent

The assistant checked graph charts, ideal powers, the exceptional line bundle, and support under differ-
entiation/logarithm truncation. Triangular jet coordinates and Chinese remainders supported its pro-
posed surjectivity. Denominator clearing gave a nonzero Gaussian-integer determinant; averaged col-
umnweights reduced arithmetic cost. Analytically, large transverse indices gained approximation-error
decay; small indices forced distinct Taylor orders. It interpreted

𝐴0 < 0.203, 𝐶1 < 0.004, 𝛼0 > 0.213,

as giving contradictory exponential bounds.
Liouville generalizations lost denominator control, algebraic vector fields, or periodicity. It also con-

sidered rational-logarithm extensions. It compared Salikhov’s remembered 𝜋 bound [21], audited fac-
torials, logarithmic costs, singular curves, and fixing denominators before growing the scale. Direct
Hermite interpolation consumed excessive degree isolating sites; coordinate substitutions moved jet
weights wrongly.

It next derived
𝜇(𝑏 − 𝑎) > 1 − 𝑎, 𝑏 < √𝑎 ⟹ 𝜇 > 1 + 1

√𝑎.

Taking 𝑎 toward one suggested exponents approaching two. Keeping 62/25, it scrutinized quantifiers,
curve positivity, nonreduced sheaves, and section extension. Its formal-rank comparison was supposed
to force tangent spaces onto selected commuting vector fields; exponential periodicity excluded the
mixed direction. It rechecked the full weighted determinant’s triangular, determinant-one logarithm
truncation, then restarted with simple polynomial examples.

Its renewed curve argument forced 𝑦 = 1, then a fixed additive coordinate, leaving only one site. A re-
maining coordinate power supposedly gave ℎ𝐶 ≥ 𝑒𝐶/𝑎, contradicting ℎ𝐶 < 𝑡𝑒𝐶 when 𝑡𝑎 < 1. Rechecking
positivity, the modification, and determinant signs preserved its proposed inequalities. For 𝜇 = 62/25,
its spacing calculation gave the summable Flint–Hills dyadic bound 𝑂(𝐾2𝜇−5) = 𝑂(𝐾−0.04).

It reconstructed the application, axis rigidity, and interpolation geometry, testing coincident incre-
ments and diagonal subvarieties. It clarified that ideal membership concerned the restricted invertible
ideal’s image, and Taylor substitution required analytic absolute convergence because the substituted
series had nonzero constant term. It ended checking formal charts.

37 Rebuilding the geometry and testing an unexpectedly strong consequence

The assistant audited whether successive cuts acquired new positive-dimensional components
through the chosen point and greedy products with weights below one; expanded affine gluing,
Čech complexes, singular/nonreduced supports and high-twist vanishing; and tested dimension
obstructions. Complementary-monomial and weighted-jet asymptotics agreed, supporting its strict
coefficient-to-condition inequality. The one-additive-variable test gave no contradiction.

For 𝜇 = 62/25, it reviewed separated denominators with 𝑑𝑖 ≈ 1/ log 𝑞𝑖, interpolation using every
jet column, determinant-one triangular logarithm truncation, and rational denominator clearing. High-
weight columns gained approximation factors; low-weight columns forced distinct Taylor orders. It
claimed

lim inf𝑛
log |Δ|

𝑛𝑁 ≥ −𝐴0, lim sup
𝑛

log |Δ|
𝑛𝑁 ≤ 𝐶1 − min(𝛼0, 𝛽0) < −𝐴0.

Formal slice multiplicities compared minimum-product coordinate bases with maximum-product
derivative bases: weight gaps supposedly forced axis tangents, exponential periodicity excluded the
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mixed axis, and fixed multiplicative/additive coordinates left one interpolation site, with the remaining
nonconstant coordinate contradicting the curve-degree estimate.

After testing collinear sites, coordinate curves, formal parametrizations and finite-module ranks, the
assistant recalculated arithmetic exponent < 0.203, analytic penalty > 0.213, and dyadic contributions
𝑂(𝐾2𝜇−5) = 𝑂(𝐾−0.04) for 𝜇 = 2.48. But

√𝑎 − 𝑎
1 − 𝑎 =

√𝑎
1 + √𝑎

appeared to accommodate every 𝜇 > 2.
It reconsidered possible errors; arbitrary periods lacked the special algebraicmultiplicative coordinate

needed arithmetically.
It rebuilt high-twist generation/vanishing, Euler-characteristic degrees, strict curve-positivity induc-

tion and the graph modification making the ideal invertible; clarified charts, Čech comparisons, em-
beddings and bundles; then tested logarithmic-contact curves. Rational Padé approximants improved
polynomial contact, but shared poles yielded no counterexample under separated weights. It rechecked
denominator clearing and scalar dependence of columns sharing Taylor indices; Liouville-period expo-
nential rescaling spoiled rational arithmetic.

Finally it revisited uniform vanishing, formal finite generation, greedy prefix counts, application, ge-
ometry and rigidity.

38 Repeated audits of the determinant and its geometric foundations

It sought obstructions to |𝜋−𝑝/𝑞| ≥ 𝑞−62/25. Period zero failed: close approximants had zero numerators,
violating distinctness of sites.

It checked logarithm truncation at 𝐾𝑖 = ⌊𝐿/(𝑎𝑑𝑖)⌋, triangular jets with unit diagonal, and scaling by
𝑞𝑖 lcm(1, … , 𝐾𝑖) powers for Gaussian integrality. Its simplex-average calculation of the favorable column
contribution gave loss below 0.203, saving above 0.213, and additional loss below 0.004. Large expan-
sion indices supplied approximation-error powers; small indices required large Taylor order because
repeated index–order pairs made columns proportional. It checked convergence and negligible count-
ing and factorial factors; nonvanishing required interpolation.

Its rigidity audit followed repeated derivative-zero components, transverse slices, formal flows, and
local-ideal versus polynomial growth:

∏𝑖∈𝐾 𝜆𝑖
∏𝑖∈𝐼 𝜆𝑖

≤ ( 𝑟
𝜖𝑎)

𝑟
.

Separated scales were supposed to force coordinate-axis tangents; periodicity excluded the mixed ex-
ponential axis. For offending curves, derivative vanishing forced 𝑦 = 1, a constant additive coordinate,
and one site. A remaining coordinate’s power supplied the proposed degree contradiction, ampleness,
and jet surjectivity. The assistant then reopened the geometric foundations.

It traced affine algebra, localization/gluing, projective Laurent-monomial cohomology, high-twist
generation/vanishing, and induction from curve inequalities to ampleness. It checked modification
charts, 𝒪𝑌(−𝐸)’s sign, and ideal powers downstairs versus line bundles upstairs. Singular curves, non-
normality, and exceptional intersections revealed no defect to it.

It checked selecting separated exceptional denominators with arbitrarily large logarithmic gaps be-
fore increasing the auxiliary degree, the determinant margin, and dyadic Flint–Hills estimate 𝑂(𝐾2𝜇−5),
𝜇 = 62/25. Common exponential curves and exponents below two yielded no decisive contradiction; it
retained the fixed exponent and restarted its audit.
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It repeated determinant, rigidity, and projective checks, including factorials, nonreduced supports,
boundary points, and curve-ideal restriction.

Rational curves mimicking logarithms, coincident approximants, and extensions toward exponent
two again failed to contradict its reasoning. It retained its convergence conclusion while seeking ob-
structions.

39 Stress-testing interpolation, rank, and the claimed exponent

Assuming arbitrarily large exponent-62/25 approximations, it fixed separated denominator scales before
increasing auxiliary degree. Clearing rational and truncated-logarithm denominators was intended to
produce a nonzeroGaussian-integer determinant; additiveweights supplied approximation-error decay
or forced distinct Taylor orders. It retained its claimed lower and upper exponents, respectively above
−0.203 and below −0.209.

It rechecked projective foundations, Euler polynomials, first-cohomology stabilization, and eventual
generation. Positive leading Euler coefficients were meant to supply sections. Transverse slices, com-
muting flows, and weighted-quotient/degree comparisons were meant to exclude zero formal-module
rank and force coordinate-plane tangents. In its argument, mixed rigidity forced 𝑦 = 1; additive rigid-
ity restricted offending curves to one site; a nonconstant coordinate power contradicted the remaining
degree inequality. Diagonal configurations yielded no counterexample. Optimization gave 𝑏 < √𝑎 and
remained above Dirichlet’s threshold:

𝜇 > 1 − 𝑎
√𝑎 − 𝑎 = 1 + 1

√𝑎 > 2.

It next questioned hidden jet dependencies:
VERBATIM EXCERPT

Dimension condition global doesn't ensure local subsets; ampleness handles but our curve proof
could miss these if equivalent to subvarieties dimension>1 rather than curves.

Substituting 𝐸0 = 𝐹0−∑𝑖 𝐹𝑖 in dual differential-operator annihilators introduced forbidden high-weight
terms. Multisite Padé cancellations suggested a two-site univariate dependency when jet ranges ex-
ceeded half the degree; the assistant noted its additive volume condition excluded that regime. Higher-
dimensional expansions again exceeded the cutoff. A Liouville stress test stalled: exceptional approxi-
mations to the replacement period and logarithmic slope needed synchronization for common denom-
inator clearing. It rechecked ideal powers, triangular logarithm substitutions, arithmetic scaling, and
Taylor collisions without revision.

A further check recomputed the 𝑎 = 0.8 arithmetic loss near 0.20 and intended analytic saving above
0.21, revisiting formal-module rank, axis rigidity, curve inequalities, ampleness, and cohomology com-
parison. Its claimed exponent gave

𝑂(𝐾2𝜇−5) = 𝑂(𝐾−0.04).

Optimization seemed to approach exponent two and analogous logarithmic claims. Further Liouville
and periodic-function objections lost rational logarithmic coefficients or the required algebraic vector
field. It returned to diagonal-site and formal-multiplicity checks without identifying a flaw.

40 Stress tests of the weighted interpolation argument

The assistant checked determinant rank, integrality, triangular logarithmic substitutions, and absolute
summability, then tested its curve inequality against Padé approximations. One-variable order roughly
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twice the degree appeared dangerous, but parameters yielded

𝑎
2 + 1

2𝑎 ≥ 1.

Shared poles, nested denominators, and algebraic roots of a common approximation failed as counterex-
amples: disjoint poles increased degree, while separated coordinate weights made reuse expensive. It
retained its proposed eventual bound |𝜋 − 𝑝/𝑞| ≥ 𝑞−62/25 and the dyadic inverse-square-distance esti-
mate 𝑂(𝐾2𝜇−5), fixing denominator scales before auxiliary-degree growth.

Reconstructing interpolation surjectivity, it argued that formal-slice rank zero over the power-series
ring contradicted positive leading quotient-length growth. Greedy complementary axes and separated
weights forced equality of prefix counts, making the tangent space coordinate-spanned; exponential pe-
riodicity then excluded the mixed direction. A hypothetical curve with ℎ𝐶 < 𝑡𝑒𝐶 would force derivative
sections to vanish. Mixed rigidity fixed 𝑦 = 1, additive rigidity fixed one additive coordinate and left one
interpolation site, and a nonconstant coordinate supplied ℎ𝐶 ≥ 𝑒𝐶/𝑎, contradicting 𝑡𝑎 < 1. It retraced
uniform curve positivity through Euler polynomials and cohomology to ampleness and generating sec-
tions.

Auditing the projective modification, it checked Rees charts, ideal powers, singular compactifications,
and exceptional fibres. Its audit retained 𝑎 = 0.8, 𝑏∗ = 0.887, 𝑐 = 0.89, with

𝐴0 < 0.203, 𝐶1 < 0.004, 𝛼0 > 0.213, 𝛽0 > 0.214.

Repeated additive-index/Taylor-order labels made columns proportional; distinct low-column labels
forced Taylor-order decay. Liouville rescaling of the exponential period failed because logarithmic
substitution acquired transcendental coefficients or a variable-dependent discrepancy. It tested diag-
onal curves, logarithmic graphs, small derivative capacities, and exceptional curves without correction.
Rechecking the unipotent triangular transformation, denominator signs, and absence of unintended fac-
torials led to parameter optimization.

It nevertheless kept the 62/25 conclusion. Next, it found (𝑏−𝑎)/(1−𝑎) approached√𝑎/(1+√𝑎), suggest-
ing threshold two, not below the Dirichlet barrier. It again reconstructed formal colength comparisons,
rigidity, curve positivity, and interpolation, and recovered the dyadic exponent 2𝜇 − 5 = −0.04. Further
tests using dual differential relations, shared-pole Padé curves, highly ramified curves, and analogous
logarithmic claims produced no correction.

41 Stress-testing the interpolation proof and its stronger consequences

The assistant reopened its convergence proof, fixing denominators before growing the auxiliary degree.
With 𝜇 = 62/25, 𝑎 = 0.8, 𝑏∗ = 0.887, 𝑐 = 0.89, it compared denominator-cleared determinant bounds
with expansion around the true period: few low-weight columns cost approximation errors; many cost
distinct Taylor orders. Its claimed approximation bound would make 𝑂(𝐾2𝜇−5) dyadically summable.

It traced interpolation through affine gluing, high-twist generation/vanishing, Euler polynomials, and
curve positivity on a projective modification. Rigidity compared ordinary axes with 𝐹0 = 𝑦𝜕𝑦 + ∑𝑖 𝜕𝑥𝑖
and 𝐹𝑖 = 𝜕𝑥𝑖

. Formal-slice lengths and separated degrees supposedly forced tangent directions. Peri-
odicity excluded 𝐹0; successive applications were supposed to force 𝑦 = 1 and a constant additive co-
ordinate, restricting curves to one interpolation site. A nonconstant coordinate supplied the opposing
degree inequality. It then concentrated on geometry.

Continuing through localization, finite filtrations, and section complexes, it checked the passage from
Euler growth to sections and eventual generation, together with ideal powers on the modification. It
also checked polynomial support under differentiation and the weighted filtration under logarithmic
truncation.
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Rational logarithms and simultaneous Liouville approximations gave no immediate contradiction:
approximating the exponential coordinate added denominator height and a Taylor index; making the
best approximation exact disrupteddegree hierarchy. Separate Padédenominators cost excessive degree;
shared poles reduced freedom. Optimization gave 𝑏∗ ≤ √𝑎 and

𝜇(√𝑎 − 𝑎) > 1 − 𝑎, 𝜇 > 1 + √𝑎
√𝑎 ≥ 2.

This remained consistent with Dirichlet’s threshold.
Separating determinants from geometric surjectivity again, it checked Gaussian-integer clearing, tri-

angular jets, and proportional columns: its lower cost remained below 0.203, analytic cost below 0.004,
upper gains above 0.213 and 0.214. Further rigidity and cohomology checks yielded no correction. Ratio-
nal exponential approximations required synchronized scales; near zero, nonzero rational approximants
were unavailable.

Average column weights failed to push below two because keeping 𝐵𝐽, 𝐿 small incurred losses.
Logarithmic-jet rational curves suggested a dangerous factor of two; counting distinct poles in
embedding degree, the assistant found shared poles removed the advantage. Nested poles and
ramification gave no counterexample. It retained the candidate and reread the 62/25 application and
dyadic comparison.

42 Repeated audits, shared poles, and the exponent-two barrier

It sought to exclude infinitely many |𝜋 − 𝑝/𝑞| < 𝑞−62/25 approximations, then bound dyadic Flint–Hills
contributions by 𝑂(𝐾2(62/25)−5) through spacing of multiples of 𝜋. Logarithm truncation preserved the
jet determinant triangularly with diagonal one; denominator clearing supplied its proposed arithmetic
lower bound. Large transverse indices gained error factors; surviving low-index columns needed dis-
tinct Taylor orders, repeated index/order pairs making columns proportional. Combinatorial costs were
lower order with all auxiliary parameters fixed before interpolation grew.

For interpolation with coincident additive coordinates, it argued that diagonals inherited the smallest
capacity. Its curve inequality was ℎ𝐶 ≥ 𝑡𝑒𝐶, for pulled-back hyperplane and exceptional-divisor degrees.
Violations would yield excessive polynomial zeros and vanishing negative-degree derivative sections.
Mixed and additive rigidity would force 𝑦 = 1, one constant additive coordinate, and one site, contra-
dicting ℎ𝐶/𝑒𝐶 ≥ 1/𝑎 > 𝑡. Formal-slice lengths and polynomial dimension growth compared extreme
coordinate-weight products; separated weights supposedly forced coordinate tangent axes, periodic-
ity excluding mixed flow. The rigidity comparison used least-product coordinate and greatest-product
derivative bases, with large adjacentweight gaps forcing equality of prefix ranks. After geometric checks,
it sought economical rational-curve logarithmic contact.

Separating fixed denominator scales from growing auxiliary degree, it found rational approximation
of an exact exponential value introduced another Taylor label, weakening suppression; algebraic values
added conjugates and arithmetic costs. Equal additive parameters and local-algebra checks yielded no
contradiction in its account. Rereading reproduced its claimed incompatible estimates

lim inf log |Δ|
𝑛𝑁 ≥ −𝐴0, lim sup log |Δ|

𝑛𝑁 ≤ 𝐶1 − min(𝛼0, 𝛽0) < −𝐴0.

After checking 𝐴0 + 𝐶1 < 0.207 against decay exceeding 0.213, it investigated shared poles:
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VERBATIM EXCERPT

Danger e_C/h_C>1 where same poles aligned across i!

Taylor approximations paid expected degree costs; diagonal Padé approximations appeared to halve
them. It tested nested denominators, repeated poles, and reparametrization, returning to formal-slice
multiplicities and axis rigidity as its proposed obstruction. Gluing, cohomology, positivity, and
projective-modification checks left its construction unchanged.

Questioning unexpectedly strong logarithm bounds, it calculated 𝑏∗ < √𝑎 and 𝜇 > (1 − 𝑎)/(√𝑎 − 𝑎) =
1 + 1/√𝑎 > 2. It did not derive a contradiction from the exponent-two consequence.

43 Auditing rigidity, interpolation, and the approximation barrier

It checked the determinant-one triangular logarithm-truncation change and clearing approximation and
truncation denominators into Gaussian integers. Repeated perturbation/Taylor labels made columns
proportional; distinct low-weight labels forced large Taylor order, while high-weight columns gained
error decay. It retained arithmetic/analytic exponents near −0.203/ − 0.209.

Comparing formal-slice length with finite-module rank, it argued that separated degrees forced tan-
gent spaces onto selected flow axes. Periodicity of a tangent mixed exponential axis forced every ad-
ditive axis tangent, contradicting positive codimension. Excessive curve multiplicity forced successive
constant coordinates and one interpolation site; a remaining coordinate gave ℎ𝐶 ≥ 𝑒𝐶/𝑎, contradicting
ℎ𝐶 < 𝑡𝑒𝐶 when 𝑡𝑎 < 1. It revisited curve inequalities, ampleness and vanishing, checking affine gluing,
projective cohomology, Euler-polynomial positivity and ideal-inverting modification without finding a
defect.

Shared-pole Padé curves incurred excessive separated-weight degree costs, it argued. Testing Dirich-
let approximation gave

1 − 𝑎
√𝑎 − 𝑎 = 1 + 1

√𝑎 > 2,

retaining the barrier at two. Periodic sampling failed to save rank: two independent degrees replaced
one Taylor label, enlarging counts quadratically. Shrinking weights required unavailable quantitative
interpolation estimates.

The assistant considered an extension to algebraic logarithms.
Further checks covered normalization, tangent complements, local lengths and positivity. Algebraic

functions lost exponential rigidity; Liouville slopes spoiled rational jets, and separate Liouville proper-
ties lacked synchronized denominators. Equal-slope sites, high-contact curves, diagonal jet dependen-
cies, factorial losses and ideal powers versus weighted integral closure yielded no counterexample for
the assistant.
It recalled earlier unsuccessful constructionswithmixed betamoments andCauchy–Gramdeterminants
inspired by OpenAI’s earlier Catalan methods [17]. Odd-prime denominator costs exceeded determi-
nant savings. Pole symmetries, spectral projections, elliptic Schur complements and archimedean con-
straints lost gains to cancellations or volume balances.

Retaining its candidate, the assistant reread the application: fix separated rational approximants be-
fore sending auxiliary degree to infinity, then compare arithmetic lower and strictly smaller analytic
upper bounds. Its claimed 𝜇 = 62/25 < 5/2 and dyadic spacing yielded the Flint–Hills estimate
𝑂(𝐾2𝜇−5) = 𝑂(𝐾−1/25).
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44 Curve tests and the retained convergence claim

The assistant stress-tested its geometry, axis rigidity, and weighted interpolation.
Making the finite-site ideal invertible on a projectivemodification, it sought ampleness of𝐷 = 𝜑∗𝐻−𝐸.

It forced an obstructing curve into 𝑦 = 1, a fixed additive coordinate, and then above one site; a noncon-
stant coordinate gave ℎ𝐶 ≥ 𝑒𝐶/𝑎, contradicting ℎ𝐶 < 𝑡𝑒𝐶 for 𝑡𝑎 < 1. High-twist vanishing supplied its
claimed jet surjectivity.

Assuming arbitrarily large exceptions to |𝜋 − 𝑝/𝑞| ≥ 𝑞−62/25, it fixed separated denominator scales
before increasing auxiliary degree. Weighted-simplex monomials 𝑦𝑏𝑥𝑒 used jets

𝑦 = 1 + ℎ, 𝑥𝑖 = 𝑗𝛾𝑖 + log(1 + ℎ) + 𝑈𝑖, 𝛾𝑖 = 2i𝑝𝑖/𝑞𝑖.

Logarithm truncation preserved determinants by a triangular change with diagonal one; scalings gave
Gaussian integers. Proportional columns sharing additive multi-index and Taylor order forced large
total Taylor order. It rechecked 𝐴0 < 0.203, 𝐶1 < 0.004, 𝛼0 > 0.213, 𝛽0 > 0.214, placing its analytic upper
exponent below its arithmetic lower exponent.

It checked formal slices, finite-module lengths, minimum-product versus maximum-product comple-
mentary axes, and equality of all prefix ranks: the latter forced axis-spanned tangents; periodic expo-
nential flow forced additive tangency, contradicting quotient independence. It found no obstruction in
first-cohomology stabilization, twisted generation, Euler-polynomial coefficients, or section complexes.

Seeking counterexamples through simultaneous Liouville behavior of a number and its exponential,
it found synchronization required compatible exponential heights across scales. A Padé approximant
halved apparent contact-degree costs, but unrelated poles contributed separately; synchronized scales
or shared poles remained unresolved.

It reaudited simplex versus rectangular supports, denominator recovery, equal centers, differential
relations, and the complete determinant/geometric arguments.

It distinguished additive independent-pole costs from reduced approximation freedom with
prescribed shared poles, returning to rigidity. It also tested extensions to rational logarithms.

Without correction, it retained its affirmative conclusion: its claimed approximation bound separated
multiples of 𝜋 modulo one, giving

𝑂(𝐾2𝜇−5) = 𝑂(𝐾−1/25), 𝜇 = 62/25.

It deemed these dyadically summable; grouping integers by nearest multiples of 𝜋 gave its Flint–Hills
convergence conclusion.

Part II: The exact irrationality exponent of 𝜋

For an irrational real number 𝑥, write

𝜇(𝑥) = sup{𝜈 > 0 ∶ 0 < |𝑥 − 𝑝/𝑞| < 𝑞−𝜈 for infinitely many coprime 𝑝, 𝑞, 𝑞 ≥ 2}.

45 A separate attempt at exponent two through simplex interpolation

In a separate attempt, the assistant sought 𝜇(𝜋) = 2, starting from a previous interpolation-and-
determinant argument for a 62/25 approximation bound, without assuming that bound. The earlier
argument used Alekseyev’s necessary condition and Meiburg’s strict-exponent convergence crite-
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rion [2, 16], and compared Bai’s and Zeilberger–Zudilin’s upper bounds with Carella’s exact-value
claim, without adjudication [3, 23, 8].

Balancing multidegrees against separated denominator logarithms, the assistant sought a Roth-style
contradiction from approximate derivative constraints. Its Liouville objection exposed unmet height
and nonvanishing requirements.
VERBATIM EXCERPT

Wait this would work for any transcend, contradiction with Liouville. Examine.

Exponential auxiliaries incurred factorial costs; logarithmic auxiliaries incurred denominator growth.
An adapted lattice basis suggested a derivative charge 𝑞𝑑−2𝑙 instead of 𝑞𝑑−𝑙. Translated branches
promised rank, but ordinary polynomial jets gave triangular determinants; higher jets strained count-
ing. It recalled Esnault–Viehweg’s generalized Dyson lemma for rank [11]. Independent logarithms
increased costs, leaving incompatible branch-count inequalities.

After univariate determinants and capacity arguments, it considered Fischler–Rivoal’s graded Padé
approach for 𝐸-functions, recognizing no direct result for 𝜋 [13]. Revised denominator scaling left its
Gaussian model above roughly 3.41. A weighted simplex offered a different balance:

∑
𝑖

𝛼𝑖 log 𝑞𝑖 ≤ 𝐻, 𝑔 ≃ (1 − 𝛿)𝑚, 𝑓 ≃ (1 − 𝑏𝛿)𝑚, 𝑏 ≃ 1 − 1/𝜇.

It hoped 𝑓 2 < 𝑔 could hold for every 𝜇 > 2. Separated weights promised cheap diagonal-relation
detection; coordinatewise logarithm truncation was intended to control denominator costs. Wronskian
elimination lost the branch advantage. Whole-kernel tilings and static jets still lost excessively when
adding block ranks.

Next it differentiated polynomial loci, comparing local multiplicities with anisotropic Bézout bounds. It
argued separated weights forced expensive coordinates tangent or constant; residues excluded 𝑑𝑋𝑖 =
𝑑𝑌/𝑌 on a varying algebraic curve. From a proposed curve inequality it claimed nefness, ampleness
on a blow-up, and eventual jet surjectivity. Hartshorne’s projective vanishing results and Lazarsfeld’s
positivity framework were relevant to these proposed steps [14, 15]; their required hypotheses still had
to be established.

For 𝜈 > 2, it chose parameters with 𝜈(𝐴 − 𝜃) > 1 − 𝜃, 𝐴2 < 𝜃, and 𝐴 < 𝐵 < min(1/𝐶, 𝐶𝜃). Gaussian-
integer denominator clearing supplied its proposed arithmetic lower bound. Grouping equal derivative
indices produced −𝑐 ∑𝑎 𝑛2

𝑎 : crowded low indices or translation errors supposedly contradicted that
bound. After checking tails, parameter order and unreduced approximations, the assistant claimed
𝜇(𝜋) = 2, with no effective denominator threshold:
VERBATIM EXCERPT

For interpolation rank I use differentiated polynomial loci to get a curve degree inequality and
hence ampleness on a blow-up. In the archimedean determinant estimate the test functions run along
the exponential, and the volumes controlling translation-error terms and overcrowding of Taylor
coefficients are tuned by increasing the dimension. No effective denominator threshold is obtained.
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