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Abstract

Does the answer an LLM proposer gives most often zero-shot persist inside a search loop?
For an agent runtime (a Claude Code subagent requested as Haiku) on circle packing, an
AlphaEvolve showcase task, it mostly does not. Without a parent, the subagent’s valid
outputs at N = 13 and 31 most often match the score of one grid layout, the anchor
construction. For single calls that show a parent and ask for a higher sum of radii, we
registered that the anchor would persist. Instead, shown that construction as a parent,
most valid outputs move above it; shown a parent scoring the family maximum (the best
related-grid score), all 26 valid outputs keep or improve its score. Only a parent far below
the anchor value often yields the anchor value. Inside a minimal archive-and-mutate loop,
the registered anchor-match rate is lower in descendants than in parentless seeds in all 19
replicate lineages with enough valid outputs to score. Post hoc, most valid descendants keep
or improve their parent’s score; few reproduce the anchor construction. Validity differs by
serving configuration: through a pinned API with thinking off, no directly emitted packing
was valid in 105 calls at seven circle counts, unlike most parentless agent-runtime outputs.

1 Introduction

Evolutionary search systems show a language model earlier solutions and keep the best of its proposals
(Romera-Paredes et al., 2024; Novikov et al., 2025)E] Packing N circles in a unit square to maximize the
sum of their radii is a showcase task for AlphaEvolve (Novikov et al., 2025)). It is also an example task of the
open frameworks OpenEvolve and ShinkaEvolve (Sharmaj 2025; Lange et al., 2026). Zero-shot tests show
the proposer no earlier solution; a loop always shows one. Unselected mutation chains often revisit earlier
forms (Gurkan et al.l 2026). We ask whether the answer a proposer gives most often zero-shot persists
inside the loop. For an agent runtime (a Claude Code subagent requested as Haiku) on circle packing, it
mostly does not. Inside a loop, the proposer’s valid outputs mostly keep or improve the parent shown (post
hoc) rather than return to the proposer’s zero-shot anchor, the grid construction whose score it returns most
often without a parent ( Validity differs by serving configuration, and the validity tolerance decides which
outputs count. Our predictions were committed to local git history before sampling, without a verifiable
public timestamp ( Every miss is reported, including our predictions that the anchor would persist
under an anchor or maximizing parent. The headline registered loop test is the seed-versus-descendant
anchor-match rate; construction and copy counts are post hoc.

Terms. A k x k grid places circles of radius 1/(2k) at its sites. A truncated grid fills only N < k? sites
and scores T'(k, N) = N/(2k). A grid with m fillers adds circles of radius (v/2 — 1)/(2k) at interior vertices
and scores V(k,m) = k/2 +m(v/2 — 1)/(2k). These grids form the recipe family. The anchor construction
is the member built on the k* x k* grid, k* = round(v/N); its score is the anchor value Ay. The family
maximum Fp is the best score of any member with exactly N circles. At N = 31, A3y = T(6,31) ~ 2.583
and F3 = V(5,6) ~ 2.749 (Figure [Th,b). The best known packing scores 2.889+ (Friedmanl, [n.d.), so Fy

IClaude models assisted the prose and implementation; the authors approved designs and registrations before sampling.
An OpenAl coding assistant also helped with editing, analysis, and verification. The authors remain responsible for scientific
claims and final submission approval.
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Figure 1: Three N = 31 packings from

one replication lineage (§5)), for illustra-

tion. (a) A seed: the anchor construction
(a) seed, T(6, 31) (b) V(5,6) =F31  (c) generation 4, repaired  T'(6,31), a 6 x 6 grid of radius 1/12 miss-
5=2.5833333 5 =2.7485281 $=2.7727271 ing five sites. (b) Generation 1: the max-
imizing construction V(5,6), a 5 x 5 grid
of radius 1/10 with six fillers (red). (c)
Generation 4, a child of (a): the model’s
construction, 30 circles of radius 1/11 in
six offset rows plus a corner circle of ra-
dius 1/22 (red). Post hoc, its exact sum,
61/22, exceeds F3; by 0.0242. An arith-
metic slip of 9.5 x 1077 in one emitted
row height makes it invalid at tolerance
109, Shown after post hoc radius-only
repair (§5)), which scores 2.7727271.

bounds the family, not the problem. An output is an anchor match when its score lies within 2 x 1073 of Ay.
This tests only the score, so we also test whether coordinates and radii conform to the anchor construction
at coordinate tolerance 10~%. Without a parent, through this runtime, the model’s valid outputs at N = 13
and 31 most often (a plurality at each cell) score the anchor value. Of 84 valid parentless seeds in our loop
replication, 59 do, though only 21 are the anchor construction (post hoc). A companion study (Anonymous
authors| |2026|) describes this construction in closed form.

Findings. The loop and single-parent experiments ran through this agent runtime. Its version and inherited
context differ between the original loop and the replication, and within the replication ( Supplement S7).
The registered pinned-API re-draws of both experiments were not run, so neither is shown for a bare API
call. Table [I| summarizes the registered arms reported here and the loop replication.

The loop leaves the anchor value and construction. Each lineage of our minimal archive-and-mutate loop,
at NV = 13 and 31, starts with parentless seeds; five generations of descendants each see one archived parent
and a request to modify it for a higher sum of radii. The registered anchor-match rate falls from seeds to
descendants in all 19 replicate lineages with enough valid outputs to score, in the other one, and in the 4
original ones, which inherited no operator files (§3]). Post hoc, in the replication, 21 of 84 valid seeds but 8
of 273 valid descendants are the anchor construction, and 140 of the 273 return their parent’s score. Also
post hoc, given a parent that matches the anchor, 38 of 49 improve on it; given a parent above the anchor
value, only 2 of 202 are anchor matches. Of the 19 valid descendants that match the anchor, 11 have an
anchor-matching parent; with no instruction-free control, this describes the loop but does not explain it.

One parent at a time. Shown a single maximizing parent, one scoring the family maximum, all 26 valid
outputs (of 45 calls) keep or improve its score (registered); post hoc, 25 return it within 1076, Shown an
anchor parent, 17 of 28 move above it. A poor parent, a diagonal chain far below the anchor, leaves 20 of
34 valid outputs at the anchor value, 12 of 14 at N = 31 but 1 of 7 at 13.

Two serving configurations differ sharply in validity. Through a pinned API (an OpenRouter model alias)
with thinking off, the model returned no valid packing in 105 direct-emission calls at seven circle counts.
Most outputs parse but overlap ( On the same day, the same N = 13 prompt returned 6 valid of 6
through the agent runtime (post hoc). With thinking on, that API returned 12 valid of 14 completed calls
at N = 13 (registered).

In one lineage, the validity tolerance decides what counts as better. In exact arithmetic (post hoc), one
lineage’s hexagonal-row construction (Figure ) is feasible and 0.0242 above F3;. Two emitted row heights
carry arithmetic slips, far larger than rounding, of 9.5 x 10~ and 9.1 x 1072, The larger makes the 10~
gate reject it, though the loop’s 10~° archive kept it. It is not a packing record.
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Table 1: Registered experiments (arms) and the loop replication. Met or missed: whether the data reach a
registered threshold. Rates count outputs valid at 107%. Supplement S1 lists each arm’s prediction codes.

Arm Setting Outcome
L, replication Loop, agent runtime; 20 Anchor-match rate lower in descendants in 19/19 scoreable
lineages lineages and in the unscoreable one. Anchor construction at
coordinate tolerance 107% (post hoc): 21/84 seeds, 8/273
descendants.
L Same loop; 4 lineages Anchor matches: 11/17 seeds, 11/49 descendants (predicted fall

per cell, met descriptively). Anchor construction (post hoc):
8/17 seeds, 2/49 descendants. Modal-seed and archive-width
predictions missed.

MU One parent, agent runtime Maximizing parent: 26/26 keep or improve its score, so 0/26
match the anchor (registered anchoring-dissolved rule met,
entailed by keep-or-improve); predicted anchor return and
grid-order change missed. Anchor parent: 7/28 are anchor
matches (>50% predicted, missed); 17/28 move above it.
Off-family parent: 20/34 match the anchor; the modal output
uses the anchor’s grid order (met at N = 21 and 31; missed at 13
on a tie).

P, P-D Pinned API, no parent P: 0/105 direct-emission calls valid at seven circle counts and
4/75 at five held-out ones, so its direct-emission predictions are
unscoreable (post hoc reading); same-day control through the
agent runtime 6/6 at N = 13 (post hoc); no valid program clears
Fy (met; its opposite missed). P-D at N = 13: thinking on 12 of
14 completed calls valid, off 0 of 13 (met).

GM, GM2, GM3, V Other models, no parent GM: 20/140 valid (original parser), underpowered. GM2: 0/140

( Supplement S4) parseable. GM3: pooled anchor-match rate met; per-cell
anchor-mode and two-radius-signature predictions missed. V: 10
of 13 aliases give too few valid outputs to score; 2 of the other 3
meet the anchor-majority prediction.

Contribution and scope. For this runtime and task, the observations suggest testing a proposer under
the loop’s own parents, serving configuration and validity tolerance, and reporting conformance apart from
score. We did not compare zero-shot and in-loop rankings of proposers. The loop and single-parent results
cover one agent runtime and one task. Other-model experiments are summarized in §6] and detailed in
Supplement S4. The loop evolves packings, not programs; we do not claim that it replicates FunSearch.

2 The template and its family maximum

Task. Maximize the sum of radii of N non-overlapping circles inside the unit square. Deterministic geometric
checks, not a human or LLM judge, assign scores. The bare prompt requests direct emission, a Python list of
[x,y,r] triples, and forbids executing code. The program channel requests a program returning a packing.
Supplement S3 gives the bare prompt and hash; the artifact contains the mutation and program contracts.

Recipe family. Truncated grids T'(k, N) and grids with fillers V' (k, m) ( form the family; up to (k — 1)2
interior vertices may carry fillers. A template specifies one such construction; Table [2] collects core terms.

Family maximum. The family mazimum Fy (“family argmax” in the registrations) is a scalar: the family’s
best score with exactly N circles. A maximizing construction attains it:

N/(2k), N < k2,

Fv= max {k/? F(N—E)(VZ=1)/(2k), 0< N —k2< (k—1)

(1)

Orders satisfying neither condition lack filler capacity and are excluded. Larger truncation orders score lower
and cannot improve this maximum.
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Anchor value. The anchor construction is the template at grid order k*(N) = round(v/N); its score is the
anchor value Ay. When N > k*2, the k* grid extends with N — k*2 fillers and the anchor value is Ay =
V(k*, N—k*?). When N < k*2, it truncates and Ay = T'(k*, N); this branch covers N € [k*2—k*+1,k*?—1].
A tested cell is discriminating when Ay # Fyn. Only these cells separate matching the anchor from matching
the family maximum. At the tested discriminating cells, the maximizing construction is the lower-order grid
with fillers. That is not so at every N: Supplement S5 has a counterexample at N = 60 and the full check.

Worked cells. At N = 13, k* = 4 and the anchor truncates: A;3 = T'(4,13) = 13/8 = 1.625. The family
maximum extends the 3 x 3 grid with four fillers: Fy3 = V(3,4) = 1.5+ 4(v/2 — 1)/6 = 1.7761424. At
N =31, k* = 6, As; = T(6,31) = 31/12 = 2.5833333 and Fy; = V(5,6) = 2.5 + 6(v/2 — 1)/10 = 2.7485281
(Figure ,b). Of the seven square cells, where arm P requests direct emission without a parent (§6)),
N = 13,21, 31,43 are discriminating. At N = 17,35, 37 the two values agree, including the truncated anchor
at 35.

The premise in this paper’s data. The premise rests on our own no-parent outputs, all at the bare
prompt, chiefly the loops’ generation 0. Through the agent runtime (, the original loop’s valid seeds
(proposals without a parent) match the anchor in 4 of 9 at N = 13 and 7 of 8 at N = 31. In the loop
replication they match it in 27 of 42 and 32 of 42. Through the pinned API with thinking on, the anchor
is the plurality at N = 13, 5 of 12 ( No arm here samples the bare prompt at N = 21 without a
parent through the agent runtime, and the pinned API directly emits no valid packing there. Post hoc,
other layouts, including hexagonal rows, also reach the anchor value; the loop analysis ( tracks score and
construction.

Published bounds. Friedman’s Packing Center (Friedman, n.d.) lists best-known sums of radii of 1.829+
at N = 13 and 2.889+ at N = 31, both found by D. W. Cantrell in 2011. So Fi3 and F3; lie at least 0.052
and 0.140 below the best known packings. Clearing Fy means leaving the recipe family, not improving the
state of the art.

Table 2: Core terms.
Term Operational meaning

Anchor / anchor match ~ Anchor value Ap; an output is an anchor match (“on-prediction” in the regis-
trations) when its sum S satisfies |S — Ay| < 2 x 1073, This does not certify
geometry, and “anchor” names no cognitive mechanism.

Anchor construction Template at grid order k* that scores Ay. At a truncating cell, any N equal
circles of radius 1/(2k*) also score Ay .

Family maximum Scalar Fiy in Eq. 1} distinguished from its maximizing construction.

Conformance Coordinates and radii lie within coordinate tolerance e of a construction.

Anchor-construction conformance, to the anchor construction, is reported be-
side the registered anchor-match rate; it was chosen post hoc. Family confor-
mance, to any feasible family construction, is the Conform column of Table [7}
at a discriminating cell a maximizing construction conforms to the family, not
to the anchor construction.

Cell / discriminating Tested circle count N; discriminating when Ay # Fiy.

Valid at 7 / clearance Correct count, finite coordinates, positive radii, containment and non-overlap
within geometric tolerance 7. Clearance: valid at 1072 and excess S — Fi
above the margin, 1076,

Serving configuration Serving path together with request settings and inherited context. A pinned
request does not pin model weights.
k-inheritance Dominant-radius grid-order estimate equals the parent’s; a radius-based sum-

mary, not a coordinate-conformance test.

An independent re-score, whose parser was revised once after a first run, agreed on 129 of 135 cell counts
(Supplement S1). These include arm P’s three program cells, where it only compared the frozen report’s
sums with Fly.
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3 Registration, serving configurations, and evaluation

Registration. Each arm has a committed design, prompt digest, and registered predictions whose decision
rules, usually numeric thresholds, the data meet or miss; the loop replication registered directions without
thresholds (Supplement S7). A falsifier is a registered condition against the arm’s hypothesis; it fires when
met. Codes such as P-MU1 or L1 name predictions in tables. Supplement S1 maps the artifact’s original
files, amendments, and raw outputs to results; S2 lists deviations. Earlier observations motivated some
registrations: arm P-D followed arm P’s validity collapse, L’s predicted fall followed MU’s result, and
V added aliases after its original run began. These are sequentially registered extensions, not an entirely
outcome-independent study. Original results and post hoc analyses are kept separate. A registered threshold
crossing is not itself a calibrated significance test.

Registrations are git commits, not public timestamps; commit ancestry fixes their recorded order. The
MU, P and P-D registration files assert a remote push that the anonymized package cannot show, and the
MU, L and V ledgers (per-call records) lack row timestamps (Supplement S1). For those arms, registration
before sampling rests on our records. The loop replication ( was committed only locally before sampling.
OpenTimestamps stamped the artifact manifest hash and source archive on 2026-09-16; a stamp proves
existence by its attesting block, not sampling order.

Serving configurations. MU, L and the loop replication ran through an agent runtime: a Claude Code
subagent requested as Haiku. Only the replication records the returned model identifier (Table ; the MU
and L ledgers record none. MU and L can be re-scored from their ledgers but not re-drawn; registered
pinned-API re-draws of both were not run (Supplement S2). Runtime version and inherited context vary
across and within runs. The original L run used version 2.1.246, and the replication changed from 2.1.260
to 2.1.266 during collection; MU’s version is unrecorded (Supplement S7). Outside the hashed prompt,
the runtime sends tool and skill listings, which the original L. transcripts record, and a subagent system
prompt they do not show. MU’s context is unrecorded and presumed the same. Those transcripts carried
no instruction files, but every replication proposer inherited three operator files: global agent instructions,
an unrelated browser-tool skill and an auto-memory index. They are withheld from the artifact as identity-
bearing; their digests are logged. By author assertion, none contains a hypothesis, formula, outcome count or
packing; the memory index names a research-paper operations memory and an “agent-as-proposer harness”
(Supplement S7). The version change added attachments, logged only by type and length, to 260 of the
replication’s 600 slots. In 8 of the 10 lineages at N = 31, the change falls between seeds and descendants.
Post hoc, the anchor-match rate still falls in all 12 lineages run on one version (ten at N = 13, two at
N = 31; Supplement S7). In all 12, logged attachments change after generation 1: the version is fixed, the
context is not. Runtime transcripts show extended thinking on, and no replication slot records a tool use.
MU’s wrapper asked for no tool use, but its ledger has no tool-use field. That context and the decoding
settings cannot be reconstructed from the artifact, and the alias-to-weights binding is unattested. Results
from MU, L and the replication therefore describe the agent runtime, not a bare API call.

P uses OpenRouter’s claude-haiku-4.5 chat-completions route at temperature 1.0 with no system prompt;
P-D modifies its reasoning and system-message settings. Table [3] lists each model with its identifier. Other-
model serving paths and floors are in Supplement S4. Runtime and pinned-API counts are not pooled.

Local evaluator. A parsed packing must contain exactly N numeric triples with finite entries and r; > 0.
At geometric tolerance 7, containment requires x; — r;,y; — r; > —7 and x; + r;,y; +r; < 1+ 7; pairwise
validity requires ||c; — ¢j|l2 + 7 > r; +r;. The score is S = >, r;. We report 7 = 1075 (the original primary
tolerance) and 1072, These are numerical checks, not exact-arithmetic certificates. A slot is one planned
call of a registered design. Parsing failures, invalid geometry and refusals are retained and count against slot
validity; P-D also reports completed-response counts.

Anchor-match rates (value matching) use the matching window (Table among outputs valid at 1076,
Clearance asks whether an output improves on the family maximum; original clearance predicates differed
across arms, and the supplement preserves each. The harmonized post hoc audit applies the clearance rule
of Table[2| to every arm and separately counts any positive excess (S — Fy > 0) and excess above the margin
among outputs valid at 1076,
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Table 3: Models, identifiers and serving configurations; no identifier attests model weights.

Model Identifier Serving configuration (arms)
Claude Haiku (4.5 Agent runtime: requested as Haiku; the  Agent runtime, a Claude Code subagent (MU,
where recorded) replication runtime returns L, loop replication); pinned API through
claude-haiku-4-5-20251001. Pinned OpenRouter (P, P-D)
API: anthropic/claude-haiku-4.5
Gemini 2.5 Flash-Lite gemini-2.5-flash-lite Vendor’s first-party API; 85 of 140 rows
routed through OpenRouter by amendment
(GM)
Gemma, 26B mixture gemma-4-26b-adb-it Vendor’s first-party API; 41 of 140 GM3 rows
of experts routed through OpenRouter by amendment
(GM2, GM3)
Thirteen aliases, Free-tier aliases, listed in Supplement S4  Two free-tier serving paths (V)

several vendors

Cells and floors. A floor is the fewest valid outputs a registered verdict needs; a cell, alias or lineage
that reaches it is scoreable. Held-out cells 50, 58,62, 65, 75, excluded from the companion manuscript’s fit
(Supplement S5), are five further cells that arm P tests without a parent. P’s code cells, where it requests
programs, and MU’s conditioned cells are 13,21, 31; L uses 13, 31. P requires five valid outputs per cell; P-D’s
registered thresholds count valid slots of 15 ( L requires, per lineage, three valid seed proposals and a
valid proposal in three of five conditioned generations; all four original lineages pass (Supplement S7 gives the
replication’s scoreability). Floors govern registered verdicts, not the post hoc audit. Empty denominators
receive no imputed rate.

Data ownership and uncertainty. This paper is the primary report of the eight original arms and the later
loop replication; the companion manuscript cites the original findings as support. Confidence intervals in
independent-call summaries are nominal Wilson binomial intervals, conditional on the sampled configuration
and validity. Pooled MU intervals ignore differences between cells, and no such interval quantifies variation
across adaptive loop replications. Supplement S1 retains the pooled loop calculations with this limitation,
and §5| reports the trajectories descriptively.

4 One parent in the prompt: arm MU

Arm MU gives the proposer one parent and one instruction, with no iteration, through the agent runtime
(Table . Given the maximizing parent, all 26 valid outputs keep or improve its score, and none is an
anchor match. Given the anchor parent, 7 of 28 are anchor matches and 17 move above it. Given a far-below
off-family parent, 20 of 34 land at the anchor value: 12 of 14 at N = 31, 7 of 13 at 21 and 1 of 7 at 13.

Design. Each call is the bare prompt, an existing packing with its score, and the instruction “Propose a
modification of this packing that increases the sum of radii.” An output keeps or improves on its parent when
it scores no more than the 2 x 10~3 matching window below it. The anchor parent is built at the anchor
value T'(k*, N). The mazimizing parent sits at the family maximum V (k*—1,m), provably better than the
anchor at these cells. As given, it fails the 107 gate at all three cells, through overlaps below 1076, The
off-family parent is a diagonal-chain packing scoring far below either. Each parent runs at N = 13, 21 and
31 with n = 15 calls per cell and parent, 135 calls in all. MU’s ledger lists the parent conditions largely in
sequence rather than interleaved, without timestamps.

The maximizing parent meets the anchoring-dissolved rule. The arm tests whether unconditioned
anchoring transfers to parent-conditioned calls. The registered decision rule calls anchoring dissolved when,
under this parent, the pooled anchor-match rate is at most 20% and the keep-or-improve rate at least 50%;
the falsifier fires under the same condition. Both conditions are met: 0 of 26 valid outputs are anchor
matches, and 26 of 26 keep or improve. The falsifier (F-MU1) therefore fires, counting against transfer, and
the prediction of at least 35% anchor matches (P-MU2) is missed. The maximizing parent outscores the



Under review as submission to TMLR

Table 4: Arm MU by parent condition; arm L’s generation 0 (§5)), a separate run that sends the bare prompt,
with no parent or request, through the same dispatch wrapper (Supplement S3), is the no-parent reference,
not a matched control. Valid: at 1075, of 45 calls per MU parent. Brackets: 95% Wilson intervals on the
preceding rate. The threshold column gives registered thresholds only; verdicts sit with the anchor-match

counts. Codes name registered predictions (Supplement S1).

Parent Valid Anchor match (95% Registered Score against parent &
Wilson); verdict threshold inher-
ited
None (arm L 17 4/9at N =13; 7/8 at — — —
generation 0) N = 31; no row at N = 21;
unconditioned reference
Maximizing parent 26  0/26 (0%, [0-13%)]); dissolved if < 26/26 keep or improve 26/26
(family maximum) dissolved rule met 20% (with (100%, [87-100%)]): 25
keep-or-improve equal within 1076, 1
> 50%) above by 1.2 x 1076
Anchor parent (the 28 7/28 (25%, [13-43%)), > 50% 17/28 above the 22/28
anchor missed; per cell 4/12,1/5  (P-MU1) anchor, 4/28 below

construction)

Off-family parent 34
(diagonal chain,
sum ~ 0.6)

and 2/11 at N =13, 21 and
31

20/34 match the anchor
(59%, [42-74%));

per cell 1/7 [3-51%)], 7/13

modal output
on the k* grid
(P-MU4)

[29-77%] and 12/14
[60-96%] at N = 13, 21 and
31; proxy met in two of
three cells

anchor T'(k*, N) by 0.151, 0.159, and 0.165 at N = 13, 21 and 31; each gap is over seventy times the same
2 x 1073 window. So 0 of 26 follows from keep-or-improve alone.

Post hoc, the outputs sit much closer to the parent than keep-or-improve requires. Of the 26, 25 return the
parent’s score within 1076, and one exceeds it by 1.2 x 1076, In coordinates, 18 reproduce the parent within
1079 everywhere. These include the output 1.2 x 107% above it, whose excess comes from sub-tolerance
radius perturbations. One output mirrors the parent, and 7 relocate fillers but keep the radius multiset
and the parent’s sum to seven decimals. All 26 inherit the parent’s grid order, so the prediction that k-
inheritance falls below 50% is missed (P-MU3). Without a matched instruction-free control, these outputs
do not separate recognizing an optimum from echoing the input.

The anchor parent is not self-stable. The registered prediction was an anchor-match rate of at least
50%; the observed rate is 7 of 28 (missed). Instead, 17 of 28 move above the anchor and 4 fall below it. Of
the 28, 22 inherit the parent’s grid order, 79% (60-90%). The 6 that change it all move above the anchor,
and they include 3 that reach the family maximum value.

Off-family parent: met in two of three cells under the registered proxy. The registration predicted
that the modal valid output under this parent sits on the k*-grid. MU’s frozen scorer scores it per cell by
dominant-radius order k* within the most frequent score bucket. This proxy is met at N = 21, 31 and missed
at N = 13. Seven of its 20 anchor matches (of 34 valid outputs) fail the post hoc family-conformance test
(Supplement S6). Post hoc, we read the anchor value as a fallback from a far-below parent, not a ceiling,
since anchor and maximizing parents are mostly kept or improved.
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5 Inside a search loop: arm L

Both loops in this section ran through the agent runtime. The registered measure is the anchor-match rate.
It is lower in descendants than in seeds in each of arm L’s four original lineages (11 of 17 valid seeds, 11
of 49 valid descendants) and in all 19 scoreable replication lineages. We also report anchor-construction
conformance (post hoc), because a score match does not identify the construction. Its share falls in each
original lineage (Table . In the replication, 21 of 84 valid seeds but 8 of 273 valid descendants are the
anchor construction at coordinate tolerance 1076 (22 and 8 at 1073).

Design. Two discriminating cells, N = 13,31, are crossed with GREEDY (best valid proposal retained)
and DIVERSE (up to five best distinct-valued proposals retained). Each lineage has a fresh unconditioned
generation 0 and five conditioned generations of population 5. Two runtime rejections, excluded and counted
by the registration, are invalid slots here. The mutation prompt is MU’s, with the parent’s coordinates and
score. Parent selection cycles deterministically through the archive. The loop has no islands, crossover,
program representation, or evaluator feedback beyond the parent’s score.

Table 5: The four original lineages. Validity is at 1076; best scores to seven decimals. Among valid proposals,
Constr. counts the anchor construction at coordinate tolerance 1076 (post hoc; identical at 10~3) and Match
counts anchor matches. Best (first gen.): best score and the generation in which it first appears. Fractions
are descriptive; descendants are not independent replications.

Lineage Seed valid Constr. Match Desc. valid Constr. Match Best (first gen.) Fn
13-GREEDY 5/5 1/5  2/5 4/25 0/4  0/4  1.7761424 (0) 1.7761424
13-DIVERSE 4/5 1/4 2/4 16/25 2/16  5/16  1.7761424 (5) 1.7761424
31-GREEDY 4/5 3/4 3/4 18/25 0/18  3/18  2.6104167 (5) 2.7485281
31-DIVERSE 4/5 3/4 4/4 11/25 0/11  3/11  2.7485281 (2) 2.7485281

Registered outcomes. The prediction that the modal valid seed matches the anchor in both cells, which
the committed scorer checks per lineage, is missed (L1; Supplement S2). In 13-DIVERSE, two valid seeds
match the anchor and two share another score, a tie the scorer counts against the prediction. The rate
prediction pools both archive regimes over generations 1-5 and requires a lower anchor-match rate than at
generation 0 in both cells. It is met descriptively (the rule compares rates, with no significance test): 4/9
falls to 5/20 at N = 13, and 7/8 to 6/29 at N = 31. The falsifier, a non-decrease in both cells, does not fire
(Supplement S1). The archive-regime prediction, that GREEDY’s descendant anchor-match rate exceeds
DIVERSE’s in at least one cell and is lower in neither, is missed in both comparisons: 0/4 < 5/16 at 13
and 3/18 < 3/11 at 31. No direction was registered for best-of-run relative to Fy. With one lineage per
cell-regime pair, these data show only that the anchor was not restored, not an archive-width effect or a
population clearance rate. Validity also falls, from 17/20 seed slots to 49/100 descendant slots. Descendants
share parents.

Subsequent replication. A replication in 20 fresh lineages, five per cell-regime pair, supports the original
direction. Each proposal had a fresh conversation but inherited the files of §3} selected parents still induce
dependence within lineages. Of the 100 seeds and 500 descendants, 84 and 273 are valid at 1076. By
score, the anchor-match rate is lower in descendants than in seeds in all 19 scoreable lineages and in the
20th (Table @ Supplement S7’s post hoc sign test on this direction checks only a weak null. Since most
descendants see parents above the anchor value (post hoc), keeping or improving parents alone would lower
the pooled rate; the copy baseline below is more informative. Over all planned slots, anchor matches fall from
59 of 100 seeds to 19 of 500 descendants. Seeds and descendants differ in more than the parent: descendants
add the request, and runtime version or context changes within lineages (§3]). Post hoc, shown a parent that
matches the anchor, 11 of 49 valid replication descendants and 7 of 28 valid MU outputs match it. Without
a parent, 59 of 84 valid seeds do. The anchor-construction share is lower in descendants than in seeds in 14
of the 20 lineages, zero in both in 6 and higher in none (Supplement S7 splits the 19 scoreable ones). Only
21 of 59 anchor-matching seeds and 8 of 19 anchor-matching descendants conform.
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Copying (post hoc). Had each of the 273 valid replication descendants copied its parent, 49 would be
anchor matches; 19 are. Of the 273 valid descendants, 140 (51%) return their parent’s score within 107¢,
118 (43%) improve on it (score more than 1075 above it) and 15 (5%) score lower, so 258 of 273 keep or
improve at 1079, a stricter test than the 2 x 10~3 window of §4. Of the 118, 103 improve by at least 2 x 1073,
In 97 (36%), every coordinate repeats the parent’s. Given a parent that matches the anchor, 38 of 49 valid
descendants improve on it, 9 return its score and 2 score lower. Eleven remain anchor matches: the 9 that
return its score and 2 improvements inside the matching window. Given a parent that scores above the
anchor value, 2 of 202 are anchor matches, both by scoring lower than that parent. The other 22 have
parents below the anchor value; 6 of them are anchor matches, all by improving. The score-copy share rises
from 33% in generation 1 to between 51% and 65% in generations 2 to 5. These counts are an accounting,
not a causal decomposition, and an instruction-free control was not run. Their direction is consistent with
the single-parent pattern of k-inheritance was not computed for loop descendants.

No raw clearance, and the exact construction. No raw proposal clears F in any of the 20 lineages.
Among proposals valid at 107%, 14 raw proposals exceed Fy by more than 10~°, the margin. None of them
is valid at 107°. Eleven exceed it by at most 6.0 x 1075; the other three, all from lineage 31-DIVERSE
r3, by 0.024 to 0.027. Their shared construction fails the 10~ gate only through nine pairwise overlaps of
about 8.27 x 107 between two adjacent rows. It lies outside the recipe family. In exact arithmetic (post
hoc), the construction behind the generation-4 proposal (Figure ) is feasible at zero tolerance, and its sum,
61/22, exceeds F3; by 0.0242. The proposal writes two row heights with arithmetic slips of 9.5 x 10~2 and
9.1 x 10~'2, not rounding of 17-decimal values; the larger causes the nine overlaps. The construction comes
from one lineage and is not a packing record.

A deterministic, post hoc, radius-only repair, applied to every eligible proposal in the corpus, makes four
proposals from two N = 31 DIVERSE lineages valid above F3; = 2.7485281. It keeps every center fixed and
scales all radii by the largest uniform factor a < 1 that removes every overlap and boundary violation, less
a 1072 safety offset (Supplement S7). Three are in r3, a generation-4 proposal and two of its generation-5
children, with repaired scores 2.7727271, 2.7757933, and 2.7757953 and 1 —a = 4.55 x 10~8 each. Each stays
at least 0.024 above F3;. The fourth, in r5, has repaired score 2.7508339 and 1 — o = 2.42 x 10~%. The best
repaired score remains 0.113 below the best known 2.889+ (Friedman) n.d.). Repaired proposals never enter
registered counts or the executed archives; Supplement S7 lists every deviation and repair.

Table 6: Original loops and subsequent replication, kept separate. AA is the descendant-minus-seed differ-
ence in anchor-match rate among proposals valid at 107%. Raw clear. counts lineages with a raw proposal
that clears Fy (Table , a registered replication outcome (Supplement S7). The last column counts post
hoc repaired clearances, with contributing lineages in parentheses; it is not a registered outcome.

Corpus Slots  Scoreable / all AA <0 /all Raw clear. Repaired
Original L 120 4/4 4/4 0/4 0 (0)
Replication 600 19/20 20/20 0/20 4 (2)

6 Serving configurations and other models: arms P, P-D, GM-GM3 and V

For one requested model, bare prompt and day, validity at N = 13 differs sharply by serving configuration.

Arm P. The pinned API, with thinking off, receives byte-identical registered prompts, 15 calls in each of
seven square, five held-out, and three code cells; six credit refusals, none at a square cell, count as invalid.
No square-cell output is valid at either tolerance (0/105). Most fail by overlap (median maximum overlap
0.10 at N = 13; taxonomy in Supplement S5). Held-out validity is 4/75, all at N = 50 with sum 2.5.

Two post hoc diagnostics at N = 13 leave the cause open. The same bare prompt, sent the same day through
the agent runtime with its dispatch wrapper, gives six valid of six, four of them anchor matches. Through the
pinned API, temperatures 0.0, 0.5, and 1.0 give zero valid outputs of six per setting. The two configurations
differ in system context, wrapper and decoding at once.
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Arm P’s registered predictions. Direct emission has two anchor-mode predictions and a falsifier; pro-
grams have a no-clearance prediction and the opposite clearance prediction. No direct-emission cell reaches
the five-valid floor. We therefore read both anchor-mode predictions as unscoreable and the falsifier’s denom-
inator as empty. This post hoc scoreability correction is not the original verdict: the frozen scorer recorded
the second anchor-mode prediction as met (Supplement S5). The original program report, replayed post
hoc (Supplement S6), gives 12/45 valid, with only N = 21 reaching the floor. No valid program clears: the
no-clearance prediction is met, its opposite missed.

Arm P-D. After P, a new registration fixes two alternating N = 13 conditions on the pinned API. Thinking-
on enables extended thinking with the routing layer’s default effort and no system message. Thinking-off
disables it and adds the system message “You are a careful assistant. Think before you answer.” Both share
the model alias, bare prompt, temperature, and output limit. The first prediction requires at least eight
valid thinking-on slots and at most three valid thinking-off slots, out of 15 each. Competing predictions
reverse those thresholds or cover other patterns. A secondary prediction, with no verdict weight, expects
the anchor T'(4,13) to be modal among valid outputs in whichever condition reaches eight valid slots.

Of 14 completed thinking-on responses, 12 are valid at 1076 (11 at 107?); of 13 thinking-off, none. An
amendment closes the run there after refusals for lack of account credit (Supplement S5). The first prediction
is met as registered, and missing completions cannot reverse it: thinking off could reach at most two valid
slots. The anchor A;3 = 1.625 is the thinking-on plurality, 5/12, meeting the secondary prediction.

The registered label “the reasoning budget is the cause” names a prediction, not a causal effect. The two
conditions change two features together, and arm P’s earlier thinking-off, no-system run cannot exclude
interactions or time-dependent serving changes.

Other models. Four more registered arms ask, without a parent, whether the anchor transfers to other
models (Table . Supplement S4 gives their designs, verdicts, amendments and Figure S1. GM returns
20 valid outputs of 140 and only three of the five scoreable cells its verdict needs, so it is underpowered.
GM2 gives Gemma a 4,096-token output budget, and none of 140 responses parse. GM3 reruns Gemma
with 16,384 tokens. Its pooled anchor-match rate, 46 of 80, meets the registered 30% threshold. The per-
cell anchor-mode and two-radius-signature predictions are missed. Post hoc, 35 of the 46 matches lie at
N =17 and 35, two of the three cells where the anchor equals the family maximum. At the three scoreable
discriminating cells, the modal score is the family maximum. In arm V, ten of thirteen free-tier aliases fall
below the floor. Two of the three scoreable aliases meet the anchor-majority prediction at point estimates
whose intervals include 50%; the third has no anchor match among 15 valid outputs. No output of these
arms clears the family maximum (Table [7).

7 Post hoc numerical and coordinate audit

Leaving the family’s geometry is not the same as exceeding Fiy. In the original corpus, 116 outputs valid at
10~ miss the family’s coordinates even at 1073, yet all score strictly below Fy (Table |7} column Dy).

We replay the frozen ledgers and separately check coordinates against the family of The audit changes
neither registrations nor verdicts. It covers all 1,255 original planned slots, including aliases below the validity
floor; the 600-slot replication is reported separately ( Supplement S7). Supplement S6 gives definitions,
per-arm and loop details, and replay checks.

Numerical test. No original output clears Fy. We sum emitted radii at full precision and recompute Fy
over every admissible order. Three MU outputs valid at 1075 exceed the margin; none remains valid at 10~°
(MU’s seven-decimal excess counts: Supplement S2). One GM3 output valid at 10~ has a positive excess,
5.29 x 10719, below the margin.

Radius-only repair. No repaired packing exceeds Fy in any original arm or cell. The Supplement S7 rule
is applied to every parsed original output with N finite positive-radius triples, at any validity: 651 outputs,
625 with a positive factor . After repair, the three MU outputs above the margin end 1.4 to 2.4 x 1076
below Fy. The GM3 excess becomes —4.7 x 10710,

10
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Table 7: Post hoc audit of the eight original arms. wvg, ve: valid at geometric tolerance 1076, 107°. Cy:
valid at 10~ with excess above the 10~ margin. Conform and Nonconform split vg at coordinate tolerance
e = 1075, Dy: valid at 107 yet nonconforming at € = 1073; all score below Fy. Slots include failures.
Counts are an inventory across separate serving configurations, not a pooled transfer rate. Arms GM, GM2,
GM3 and V are described in Supplement S4.

Arm Slots Vg vg Cg9 Conform Nonconform Dy
MU 135 88 63 0 47 41 39
L 120 66 63 0 23 43 36
P 225 16 15 0 6 10 9
P-D 30 12 11 0 3 9 9
GM 140 20 20 0 11 9 9
GM2 140 0 0 0 0 0 0
GM3 140 80 79 0 72 8 4
A% 325 48 42 0 30 18 10
Inventory total 1,255 330 293 0 192 138 116

Coordinate test. Of the 330 outputs valid at 1079, 138 do not conform to the specified axis-aligned family.
Conformance requires coordinates and radii within coordinate tolerance ¢ = 107% of a feasible construction
and distinct sites; fillers require the full grid. Valid off-grid layouts and rounding can both break conformance
(examples in Supplement S6). Relaxing the coordinate tolerance to 102 leaves 129 nonconforming.

8 Related work

Search systems. Language Model Crossover (Meyerson et all, [2024) recombines text genotypes through
few-shot prompting. ELM (Lehman et al.}2022), EvoPrompt (Guo et al., 2024), EoH 2024)), and
LLaMEA (van Stein & Béck, 2025 evolve programs, prompts, or heuristics with LLM-generated variation.
FunSearch (Romera-Paredes et all 2024) and AlphaEvolve (Novikov et al., [2025) prompt with earlier so-
lutions and keep evaluated programs in a database. OpenEvolve (Sharma), 2025)), ShinkaEvolve, GigaEvo,
and AdaEvolve (Lange et al.| [2026; Khrulkov et al. [2025; (Cemri et all) 2026) are similar frameworks; HE-
LIX and ThetaEvolve add reinforcement learning (Su et al., 2026; [Wang et al., 2025). OPRO (Yang et al.

2024)) puts earlier solutions and their scores in the prompt of a language-model optimizer. ReEvo (Ye et al.
2024) evolves heuristics with the model’s reflections on earlier ones. Both show the model earlier solu-

tions, the setting that arm MU isolates. Under matched resources, simple baselines match or exceed tested
code-evolution pipelines (Gideoni et al. [2026), and off-the-shelf Xpress and SCIP solvers improve packing
incumbents (Berthold et al.| [2026)). Both motivate separating proposal quality from the search procedure.

Trajectories. Evolutionary search helps on a heuristic-design benchmark (Zhang et all [2024), and a
15-model, eight-task trajectory study ties stronger optimizers to frequent incremental improvements and
localized search (Zhang et all 2026). Without selection pressure, in 87% of LLM-driven mutation chains,
over 93% of mutations revisit a previously seen structural form (Gurkan et al) 2026). Arm L instead
conditions on retained high-scoring constructions and separates the anchor-match rate from the best score.

Anchoring and diversity. Our anchor value names no cognitive mechanism. Anchoring studies examine
initial information and biased hints in LLM judgments (Huang et al., [2025; |Lou & Sun| [2024)), within broader
cognitive-bias evaluations (Malberg et all, [2025). LLM research ideas can be narrower than human ones
(Chen et al., [2026)), and open-ended responses homogenize (Jiang et al., 2025). Bin-packing reassessments
examine evolved heuristics’ interpretability and generalization (Herrmann & Pallez, |2025} |Sim et al., [2025)).

Reliability. Larger, more instructable models give more plausible errors (Zhou et al. |2024]), accuracy
collapses at high puzzle complexity (Shojaee et all 2025), and verifier benchmarks test geometry and con-
structive mathematics (Kim et al] 2026} Balunovié¢ et al, [2025)).

11
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Registration. Related practice preregisters before an eligible model is released (Thomas et al.2026)), blinds
deployment forecasts to outcomes (Williams et al., 2026), offers preregistration formats for agent experiments
(Vaccarol [2026]), locks physics diagnostics (Zhang), 2026, and freezes an audit protocol (Jial [2026]).

9 Limitations and reproducibility

Arm limits. MU, L and the replication describe a Claude Code subagent requested as Haiku, not a bare API
call. Tts full system context cannot be reconstructed, and its version and inherited context vary across and
within runs (§3). Registrations are local git commits with no verifiable public timestamp before sampling.
No instruction-free control was run: every call with a parent also carries the request for a higher sum, so
the shift from no-parent calls is not separated from that request. No program-channel loop or loop at other
circle counts was run, no numerical-optimizer baseline is reported here, and MU tests three cells. Its fallback
reading is post hoc and rests on one far-below parent kind, mainly on N = 31 (12 of 14; 1 of 7 at N = 13; no
arm here makes parentless N = 21 calls in this runtime). It also rests on scores: 7 of the 20 anchor matches
fail family conformance. The loop adds little support: post hoc, only 6 of 22 valid replication descendants of
below-anchor parents are anchor matches. L’s replication adds five lineages per cell-regime pair, but within-
lineage proposals remain dependent. P-D compares two serving configurations, not an isolated thinking
intervention. Cross-vendor differences mix model variants and serving paths (Supplement S4).

Scope and selection. Each prompt type has one fixed wording, so paraphrase robustness is untested; larger
budgets, tasks, models and prompts remain open. Concentration could also reflect typicality (Zhang et al.)
2025)), memorization (Carlini et al., 2021)), benchmark contamination (Golchin & Surdeanu, [2024)), format
sensitivity (Sclar et al. [2024)), alignment-induced diversity loss (Kirk et al., |2024), or arithmetic tractability,
named in MU’s registration (Supplement S1). We do not separate them. A non-clearing score does not
imply family conformance, and no finite run sets a universal bound.

Adaptation and deviations. P’s temperature/runtime controls were chosen post hoc; its scorer was
committed after sampling. F-MU1 fired, but its registered rule restricting the title and abstract to calls
without a parent was not followed, because our question concerns calls with a parent (Supplement S2).
MU’s and the loops’ copy counts, the loops’ anchor-construction counts, MU/GM3/V clearance analyses,
GM3’s discriminating split, harmonized audits and the exact-arithmetic check are post hoc. GM and GM3
have serving-path amendments, GM3 an excluded timing call and a duplicate-row repair (Supplement S2),
and L a scorer correction. Supplement S2 gives original rules and outcomes, S7 the replication’s local
registration, deviations, and repair analysis. Disclosure does not remove multiplicity or selection effects.

Reproduction. The artifact’s BUNDLE_README.md maps ledgers, registrations, amendments, and frozen
reports; REPRODUCE.md documents the post hoc audit and builds. P and P-D requests are repeatable, but
alias/provider drift may change their distribution. Redacted registration copies lose original byte hashes;
manifests distinguish original and anonymized files.

10 Conclusion

In the tested agent runtime, with a prompt asking for a higher sum of radii, single calls mostly keep or
improve the scores of anchor and maximizing parents. From a far-below parent, 20 of 34 valid outputs land
at the anchor value: 12 of 14 at N =31, 7 of 13 at 21 and 1 of 7 at 13. In the loop, the registered anchor-
match rate falls from seeds to descendants in all four original and all 19 scoreable replication lineages. Post
hoc, most descendants see parents above the anchor value and rarely return to it, consistent with the single-
parent pattern. Without an instruction-free control, neither result separates the parent from the request
relative to no-parent calls. At N = 13, same-day validity ranges from none to most outputs across serving
configurations. For this runtime and task, we suggest testing a proposer under the loop’s own parents,
serving configuration and evaluator tolerance, and reporting construction conformance apart from score.
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