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1. CoBpeMeHHbIN Al B MaTeMaTuke
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9 Tak NpUBbIK K CaMOCTOATENIbHON paboTe,
yTO cumTan 6onee NErkKUM Ans cebs AokasaTb
TeopeMy 6e3 KHUIM, YeM BbIYUTbIBATb U3 Hee
noKasaTenbCcTBa. /b He Bcerga aTo
yOaBasnoch.

KoHcTaHTuH LinosikoBcKknim
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ABTOMaTU4eckoe AO0Ka3aTeJ/ibCTBO TEOPEM
e PaboTa maTemaTuka — PRINCIPIA %6443, F:aBel.dianB=A.=.auBe2
. . MATHEMATICA .
9TO UHTEPECHbLIN CJ1y4au, e Fo3426.0Fa=1z.8=1y.D:avBe2.=.a4y.
KOTOpbIV BCerga S E:?;?;] i:f '/; % A=A' 5
Fo(1).%11111:85.D

OCTaBaJicA ﬂlnﬂ MEHA Fo(ga,y).a=t2.B=1ty.d:avfBe2.=.anB=A (2)
3arap'KOl‘;| F.(2).%11'54.%52'1.D k. Prop

From this proposition it will follow, when arithmetical addition has been
defined, that 1 +1 =2,

e B matemaTtunyeckon
NOorvkKe gaBHO
pa3BUBaOTCA METOAbI
aBTOMaTU4YEeCKoro
AOKasaTe/IbCTBa TEOPEM
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ABTOMAaTMYECKOe Ai0Ka3aTe/IbCTBO TEOpPeM

KoHeuHO, B XxyALleM cny4vae
BCE 3TO 6e3HAAEXKHO...

Ho HaM Xe He HYyXeH
xyawuun cnydyau! U Bce
PaBHO HMYeEro He
nony4yaeTrcsa

The same statement

A Mathematical Incompleteness in

Peano Arithmetic*

JEFF PARIS
LEO HARRINGTON
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Logic Theorist

e Bca obnacTtb Al Hayanacb C
npyBepa: Logic Theorist (Newell
Simon, 1956)

e Herbert Simon, Jan 1956: “Over
Christmas, Al Newell and | invented a
thinking machine”

e OH Xe, no3xe: “[we] invented a
computer program capable of
thinking non-numerically, and thereby
solved the venerable mind-body
problem, explaining how a system
composed of matter can have the
properties of mind”.

by
Allen Newell and Herbert A.
P-868

June 15, 1956

.

THE LOGIC THEORY MACHINE
A COMPLEX INFORMATION PROCESSING SYSTEM

Simon

1IbHbIN

ﬁ\\:MTET

J

The two connectives, - and Vv,
third connective, 9 ,

1.01 P+Q"4er P VA

are taken as primitives. The

is defined in terms of the other two, thus:

The five axioms that are postulated to be true are:

l.2 PV DP.9P
1.3 p~>aqaVePp

l.4 pvasqVePp

Lo pv.qVr:+:q NpVT

1.6 p2> qarvp-o Trva


http://shelf1.library.cmu.edu/IMLS/MindModels/logictheorymachine.pdf
http://shelf1.library.cmu.edu/IMLS/MindModels/logictheorymachine.pdf
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CUMBOJIbHbIE BblYUCEHUSA

e 1960-1980-e: B OCHOBHOM CUMBOJIbHbIE
BblYNCEeHUA

o MACSYMA (Pavelle and Wang, 1985: Fateman, 1982):
Project MAC's SYmbolic MAnipulator

o [lotom Matlab, Maple, Mathematica...

e [IpogomkatoT NoABAATLCA NpyBepbl N proof
assistants:

o Automath (de Bruijn, 1967)

o LCF (Logic for Computable Functions; Milner, 1972)

o Mizar (1973)

B KOHLe 1980-x nosasunucb Cog (1989) n HOL (1988)



https://www.sciencedirect.com/science/article/pii/S0747717185800304
https://people.eecs.berkeley.edu/~fateman/papers/mac82b.pdf
https://en.wikipedia.org/wiki/Automath
https://www.cl.cam.ac.uk/archive/mjcg/papers/HolHistory.pdf
https://en.wikipedia.org/wiki/Mizar_system
https://en.wikipedia.org/wiki/Rocq
https://www.cl.cam.ac.uk/archive/mjcg/papers/HolHistory.pdf
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Ho BCE 3TO 6b1/710 HE COBCEM TO...
e HO HOBbIX TEOPEM KaK-TO He fl0Ka3blBaNOCb
e EcTb Uuenbin pasaen popmann3oBaHHON MaTEMaTUKWY, §

YTO-TO yAaéTca popmManni3oBaTtb, HO B rMTaBHOM
XXypHane B 2023 rofy BCE eLLE peluaroT 3agayvyku and
(NpoABUHYTbBIX) CTYAEHTOB N3 KHUIMKM CeprMHCKOroO...

e QED Manifesto (1993) Toxe TR
KaK-TO 6bICTPO 3aTuX 1
Formalized

8 Open Access @ @ @

Elementary Number Theory Problems. Part X — Diophantine
Equations

Artur Kornitowicz | Dec 31, 2023



https://en.wikipedia.org/wiki/QED_manifesto
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[Mnote3a Pob66buHca

e HaBepHOe, caMbll APKNI NONOXKUTESbHbIA NPpUMeEpP
— rmnoTtesa Pob66uHca 0 6yneBbix anredbpax
(McCune, 1996)

e Ho 3TO HACTONbKO 6/IN3KO K aKCMOMaM, HAaCKOJIbKO
BO3MOXXHO, a I0Ka3aTeJ/IbCTBO MNMPOCTO 60NbLUOE U
MeXaHn4yeckoe...

1. Associativity: a V (bV ¢) = (a V b) V¢
2. Commutativity:aVb=bV a
3. Robbins equation: = (— (a Vb) V = (aV b)) = a



https://calculemus.org/MathUniversalis/4/6robbins.html
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3ajaya YeTbIpéx KpacoK % 4 @ @@
e [lpo6reMy YeTbIpEX KpacoK peLLmnm %’ W@’ Sz %m

AAAAAA

“npu nomoum komnbtotepa” (Appel,
Haken, 1976)

e HO 1 3TO He nornyeckoe

nporpamMmonm, KOTopyro Hanucarn
4YenoBEK; CNMUCOK APYrnX MPUMEPOB

Postmark of the lllinois

Kenneth Appel and - pepartment of Mathematics
Wolfgang Haken



https://en.wikipedia.org/wiki/Computer-assisted_proof

3ajJava 4yeTbipex Kpaco

e [lpobnemy us

“‘Npu y » 2
ok A uTO WE Ce"‘“ace'T
noka ‘_m]60\(0\'°
nporg o6yqe\.mﬂ;
gonbne
KnacTep"‘U
MOLHDIX GP

Postmark of the lllinois

Kenneth Appel and - pepartment of Mathematics
Wolfgang Haken



https://en.wikipedia.org/wiki/Computer-assisted_proof
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Problem setting ‘
) g Advancing mathematics by guiding human
. . intuition with Al
Pattern analysis, formulating | . ,
[ conjectures from Al models
) " Nature 600, 70-74 (2021) | Cite this article
‘ Generat'ng = Mathematical discoveries from program
FT proof ideas Automatic code Wrmng @TORA: A TOOL-INTEGRATED REASONING AGENT  search with large language models
> _, i FOR MATHEMATICAL PROBLEM SOLVING . ?
....... models that evolve specific e st
P e e S S e
hypotheses ‘s i
No g < 5= iy Hature 625, £458-475 (2024) Cin
nig, -, Discovering faster matrix multiplication RMERICAN MATHEMATICAL SOCTETY
v ek A . b algorithms with reinforcement learning TR I e e
/ utomaﬂn cumpersome sain Fawzi®, Matej Ralog, Aja Huang, Thomas Hubart, Barnarding Romera- RESEARCH ANNOUNCEMENTS
Can you make the g e EVERY PLANAR MAP IS FOUR COLORABLE'
proof work? case-by-case analysis Bl S e e
& Commesicated by Robert Fouum, July 36, 1976
Yes! [ e Formal verification,
| proof assistants Community
Verify the proof, O _ _ )
write it down for LLMs helping write the text
publication
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discoveries from program
ge language models

EVERY PLANAR MAP IS FOUR COLORABLE'




AlphaEvolve: A Gemini-powered coding 1eHein

agent for designing advanced T
AlphaEvolve algorithms

14 MAY 2025

e AlphaEvolve (DeepMind,
May 14 2025) @ Scientist / Engineer
' . Prompt template Choice of existing R wli?;mtfézgg;ir:ts
n pO,D,OJ'I XeHne n and configuration or custom LLMs e e
ynydwenve FunSearchn e | [ |

AlphaTensor, HeCKOJIbKO
LLM, KOTOpble NULLYT, I __________ I
KPUTUKYIOT N TECTUPYIOT oY I —————————————————————————————————————

Distributed Controller Loop
KO A9 pa3Hbix 3ajaud

|

“ T

|

|Program database | Best program
L ol

parent_program, inspirations = database.sample()

prompt = prompt_sampler.build(parent _program, inspirations)
diff = 1lm.generate(prompt)

child _program = apply_diff(parent_program, diff)

results = .execute(child program)
database.add(child_program, results)

Q  AlphaEvolve



https://deepmind.google/discover/blog/alphaevolve-a-gemini-powered-coding-agent-for-designing-advanced-algorithms/
https://deepmind.google/discover/blog/alphaevolve-a-gemini-powered-coding-agent-for-designing-advanced-algorithms/

C’} Human defines “What?”

sets evaluation criteria, provides initial solution
and optional background knowledge

AlphaEvolve

Problem Improved
definition solution
e HoBble pe3ynbTaTbl B pasHbIX 061acTsX: Y —

o HoBbI# scheduling B gaTtaueHTpax — y>xe B Borg T RO é I<
O ynyyduweHHaa cxemMa AJid YMHOXEHUA MaTpuy i E past trials and ideas i i
(npsimo Ha Verilog) —yxesTPU 1 e
programs t.o improve . proposals of
O HOBbIE aJITOPUTMDbI. yNy4LUWU1 LUTpaCCGHa angd 4x4 and act as inspiration improved programs

i =B % ith quali
programs with quality scores
Hap ©, yero AlphaTensor paHblue He cMor B = I Rl
| Program database
|
B FunSearch [80] AlphaEvolve
f’:i" ) j evolves single function evolves entire code file
: Q -:,3:_.. evolves up to 10-20 lines of code evolves up to hundreds of lines of code
= ’ o evolves code in Python evolves any language
@ /1/' ‘ needs fast evaluation (< 20min on 1 CPU) can evaluate for hours, in parallel, on accelerators
S s ;E . millions of LLM samples used thousands of LLM samples suffice
B S small LLMs used; no benefit from larger benefits from SOTA LLMs
minimal context (only previous solutions) rich context and feedback in prompts
Data Center Optimization Hardware Optimization Software Optimization

Borg Scheduling TPU Circuit Design Geminl Training optimizes single metric can simultaneously optimize multiple metrics
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AlphaEvolve

e HoBble pe3y/ibTaTbl B Pa3HbIX obnacrax:

O HOBasl HMXXHSASA OLleHKa Ha KoHTaKTHoe uncno (kissing number) B paamepHocTh 11
O  Cpasy HeCKOJIbKO Y/yYLLEHHbIX OLIEHOK B aHann3e, reoMeTpumn, KOMGUHaTOPUKE...

7]/);1;;{”2./“;4{0—)(),&()() dsz(/:::f,(x) dx)* ‘: & ..
15098 — 1.5053 4.000 — 3.942 —ESad

I1F = £13 < CIIE = Fllallf * Flloo

0.8892 — 0.8962

i
sup f f(H)gx+t)dt>C
xe[-2,2] /-1

12.890 — 12.889

0.380926 — 0.380924

max
-1/25t51/2

‘/l;j(t—x)f(x) dx‘ 26 (I:;:[(x) ::ix)2

1.4581 — 1.4557

|A+B| < |A|
AHA) =€ 2.6340 — 2.6358 |A-B| > |Al°
0.3523 — 0.3521 11446 — 11584

Analysis Geometry Combinatorics




310 Mou cnaua U3

[Mpumep 13 aBrycta 2024-ro HOA6pA 2024

e Alresearcher (Lu et al., August 12, 2024): cuctema (KOTOPYHO Bbl MOXETE camu
YCTaHOBUTbL) XoAUT K Heckonbkum API (LLM, Semantic Scholar), ymeeT
MCNonb30BaTb MHGOPMaLIMIO U pecypcbl KOMMbtoTepa (CoOXpaHATb Beca
Mopenen) n caMocToATeNIbHO
nucaTtb U 3anyckaTb
KOJ, 9KCNEPUMEHTOB

@ Idea Generation :l Experiment Iteration ~= Paper Write-Up

il

------------

~\

e CTaTbu NokKa He _ ,[ LLM Idea/Plan ] © [ Manuscript
: Innovati Templ : :
reHuanbHble, HO Korga @ ==t emplate : 5 Tem:late
OHU NoJlyYaroTcA l ™ C4) : Text A via
aBTOMATUYECKMU... U, [Novelty Check] . (Updateian | : LLM & aider
. . pdate Plan | . =
ONSITb XKe, Aaxe Sem. Scholar LLM & aider R e g Y .
Manuscript
01 HaBepHAKa 3TO l :
3HA4YNTEJIbHO yﬂ )”‘I WnT Idea scoring / Experiment Numerical LLM Paper
archiving Exec Script Data/Plots Reviewing



https://arxiv.org/abs/2408.06292
https://github.com/SakanaAI/AI-Scientist?tab=readme-ov-file
https://github.com/SakanaAI/AI-Scientist?tab=readme-ov-file
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Al Scientist-v2

e (Guess what? Nony4unnocsb!

e Al Scientist-v2 (Sakana Al, 12 mapTta 2025) cMorna HanucaTtb CTaTblo,
KoTopas npowna Ha ICLR 2025 Workshop “I Can't Believe It's Not
Better: Challenges in Applied Deep Learning”!

e 3ajanu TemMy, Hanucanu

. T4 ICLR Workshop
HECKOJIbKO cTaTeu a Scores
MOJIHOCTbHO aBTOHOMHO, Compositional Regularization: Unexpected Obstacles in T
end'tO'end, Bb|6paﬂ|/| Enhancing Neural Network Generalization s
Tle leqLLlVlX, nogasiu Real-World Challenges in Pest Detection Using Deep 374
Ha WOI‘kShOp — N BOT Learning: An Investigation into Failures and Solutions o
pe3yJibTaTbl. Unveiling the Impact of Label Noise on Model Calibration 233

in Deep Learning



https://sakana.ai/ai-scientist-first-publication/
https://sites.google.com/view/icbinb-2025
https://sites.google.com/view/icbinb-2025
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Al Scientist-v2

e 9T0 BU AMMO COMPOSITIONAL REGULARIZATION:
! ! UNEXPECTED OBSTACLES IN ENHANCING NEURAL

repBafd Nno- NETWORK GENERALIZATION

HacTosLEeMY

MOJIHOCTbHKO ga?pgrlylglg;sditgig-rglind review
aBTOMaTnN4yeCKHU

NOPOXKAEHHAS AESIHAGT

cTaT bﬂ, Neural networks excel in many tasks but often struggle with compositional gener-
alization—the ability to understand and generate novel combinations of familiar
rl po Lu e ﬂ' Lu a ﬂ components. This limitation hampers their perfqrmance on t.asks requiring' sys-
tematic reasoning beyond the training data. In this work, we introduce a training
Ce p b é3 H bl [;1 p e er method that inc'orporates an explicit compositional regularization term into the
loss function, aiming to encourage the network to develop compositional repre-

. sentations. Contrary to our expectations, our experiments on synthetic arithmetic
reVI eW I/I ﬂ p VI HﬂTaﬂ expression datasets reveal that models trained with compositional regularization

do not achieve significant improvements in generalization to unseen combinations

B XO po L ee M eCTO compared to baseline models. Additionally, we find that increasing the complex-

ity of expressions exacerbates the models’ difficulties, regardless of compositional
regularization. These findings highlight the challenges of enforcing compositional

structures in neural networks and suggest that such regularization may not be suf-
-] P s iR cORpGAIEiGiiA] FESEEIAHGR.




Zochi

e Ho He
nocnenHAs!
Cuctema Zochi
(Intology Al,
March 2025)
aBTOHOMHO
Hanucana
CTaTbtO, KOTOPYHO
npuHAnu Ha ACL
2025, Ha
rnaBHblIN Tpek!

The 63rd Annual Meeting of the Association for Computational
Linguistics

Your Submissions Author Tasks
# Submission Summary Official Review Decision
5156 Tempest: Automatic Multi-Turn Jailbreaking of 0 Official Reviews Submitted ACL 2025 Main
Large Language Models with Tree Search Average Rating: N/A (Min: N/A, Max: N/A) Recommendation:
Andy Zhou @, Ron Arel © Average Confidence: N/A (Min: N/A, Max: N/A)

Accept (Main)

Meta Review of Submission5987 by Area Chair GMh9 &

Meta Review by Area Chair GMh9 @ 09 Apr 2025, 14:20 (modified: 24 Apr 2025, 10:02) ® Senior Area Chairs, Area Chairs, Authors, Reviewers Submitted, Program Chairs, Commitment Readers
B Revisions
Metareview:
The paper introduces TEMPEST, a multi-turn adversarial framework that employs a tree search approach to assess the safety of Large Language Models (LLMs) by exploring multiple conversation
paths and tracking incremental policy breaches. By utilizing a cross-branch learning mechanism, TEMPEST efficiently identifies model vulnerabilities and demonstrates how small compliance
concessions can accumulate into significant security failures. Evaluations show TEMPEST achieves 100% success rates on GPT-3.5-turbo and 97% on GPT-4, surpassing single-turn and existing multi-
turn adversarial methods. This innovative methodology emphasizes the importance of simultaneous exploration in comprehensive safety testing of language models.

Summary Of Reasons To Publish:
All reviewers agreed that the tree search methodology represents a significant advancement by allowing multiple conversation paths to be explored simultaneously, rather than depending on a
single dialogue thread.

Reviewers appreciated the innovative ability of the framework to quantify incremental safety erosion and exploit minor policy breaches, which contributed to TEMPEST achieving an impressive
success rate of 97-100% against the evaluated LLMs.

Reviewers highlighted the paper's clear and fluent structure, noting that it is well-organized and logically detailed, particularly in the methodology section.

The intriguing combination of minor concessions within the tree search context and the unique perspective in revealing security vulnerabilities of LLMs were also praised as distinctive aspects of
the approach.

y Of Sugg d Revisi
Limitation of Model Evaluation: A reviewer wished authors had evaluated a broader range of models beyond just GPT-3.5-Turbo, GPT-4, and Llama-3.1-70B, noting the omission of important families
like Claude, Gemini, and others, which limits the generalizability of the findings. Authors have conducted additional experiments on a more diverse set of models and will include these in the final
version of the paper.

Insufficient Dataset Validation: A reviewer noted that the paper's evaluation relied solely on the JailbreakBench dataset, questioning its effectiveness across various types of harmful content and
adversarial scenarios. Authors agreed and have thus extended their evaluation to include HarmBench and StrongReject datasets; the results confirm TEMPEST's effectiveness, which they will
include in the paper.

Missing Related Work: A reviewer felt that the paper fails to discuss several key related works in multi-turn jailbreaking and red teaming, which could enhance the overall context and relevance of
the research. Authors have acknowledged this and will incorporate discussions of these related works in the revised version.

Lack of Detail in Methodology: A reviewer indicated that the paper could benefit from more detailed methodological explanations, such as providing full prompts and additional context regarding
the attacker LLM. Authors addressed this concern in their rebuttal and should include these details in the final version.

Need for In-depth Analysis: One reviewer suggested that authors should elaborate on the accumulation of minor concessions leading to fully disallowed outputs to clarify this aspect of their
findings. Authors should expand on this analysis in the final version.

Inclusion of Defense Experiments: A reviewer recommended that authors include defense experiments, such as testing against models like Llama Guard-3, to provide a comprehensive view of
TEMPEST's effectiveness. Authors agreed, showed preliminary experiment, and will include a full set of defense experiments in the final version of the paper.

Concerns Regarding Attacker LLM's Capabilities: One reviewer pointed out that the proposed method relies on a capable attacker LLM, raising concerns about its ability to generate harmful
responses itself. Authors have addressed this in the rebuttal and will clarify these concerns in the final version.

Method’s Efficiency Issues: One reviewer expressed that the efficiency of the method is a concern due to the reliance on exploring multiple jailbreaking prompts through tree search. Authors have
responded by demonstrating that their method is actually more efficient than existing methods and will include this information in the next version of the paper.

.

Overall Assessment: 4.0 = Conference: I think this paper could be accepted to an *ACL conference.
Reported Issues: ® No


https://www.intology.ai/blog/zochi-tech-report
https://www.intology.ai/blog/zochi-tech-report
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Zochi

e HoHenocn e,D,HFlFl! Tempest: Automatic Multi-Turn Jailbreaking of Large Language Models

Cuctema Zochi with Tree Search
(Intology Al, March

Andy Zhou* Ron Arel*
M) AaBTOHOMHO Intology Al Intology Al
HalnumcaJsia CTaTbHo, andy@intology.ai ron@intology.ai

KOTOPYH NPUHANK
Ha ACL 2025, Ha

~ I Abstract 2024a; Ren et al., 2024; Zhao and Zhang, 2025; Yu

rNmaBHbIN TpeK' ' _ ' et al., 2024). The dynamic nature of chat inter-

o We introduce Tempest, a multi-turn adversarial faces presents unique challenges for safety testing,

® KCTaT U ) O CaMOu L R G GBS (S| Sl S O as adversaries can adapt their strategies based on

L L Model (LLM) safety through :
arge Language Model ( ) safety through a model responses and gradually accumulate partial

cTaTbe TO)Xe tree search perspective. Unlike single-turn jail- . :
breaks that rely on one meticulously engineered compliance across multiple turns.
M H Te p eC H O prompt, Tempest expands the conversation at Traditional approaches to evaluating LLM safety
each turn, branching out multiple adversarial have focused primarily on single-turn attacks,
noroeo p UTb... prompts that exploit partial compliance from where carefully engineered prompts attempt to

previous responses. Through a cross-branch elicit harmful resionses in one shot iZou et al.I


https://www.intology.ai/blog/zochi-tech-report
https://www.intology.ai/blog/zochi-tech-report
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Zochi
e HoHenocn e,D,I-.IFlFl! Tempest: Automatic ge Language Models
Cuctema Zochi
(Intology Al, March
2025) aBTOHOMHO i
Hanucana craTbto ntology.ai

KOTOPYIO Mpu

2024a; Ren et al., 2024; Zhao and Zhang, 2025; Yu

' et al., 2024). The dynamic nature of chat inter-

«fh adversarial faces presents unique challenges for safety testing,

Exaadut] ersion ok as adversaries can adapt their strategies based on
(LLM) safety through a .

model responses and gradually accumulate partial

spective. Unlike single-turn jail- ] .
Tely on one meticulously engineered compliance across multiple turns.

MHTE p €CHO pt, Tempest expands the conversation at Traditional approaches to evaluating LLM safety
each turn, branching out multiple adversarial have focused primarily on single-turn attacks,
noroBo p UTb... prompts that exploit partial compliance from where carefully engineered prompts attempt to

previous responses. Through a cross-branch elicit harmful resionses in one shot iZou et al.I


https://www.intology.ai/blog/zochi-tech-report
https://www.intology.ai/blog/zochi-tech-report
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[lo6en Bce 6eHYMapKu Ao 3aBTpa

e Aygiin et al. (DeepMind, September 8, 2025): coyeTaHue
noucka no gepesy (kak B AlphaGo), no6aBneHusa ngen ns
Hay4yHou nuTepaTtypsbl (Yepes LLM) n pekoMmbrHaLmu
MeToA0B (Kak B reHeTUYEeCKOM NPorpaMMUpoBaHnm)

a Tree of candidate
code solutions
Scorable
problem
@ Improvement
Prompt — LLM
Research
ideas

Code N .
sandbox Finish  Further exploration



https://arxiv.org/abs/2509.06503
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[lo6en Bce 6eHYMapKu Ao 3aBTpa

e Aygiin et al. (DeepMind, September 8, 2025): cucTeMe Hy>XXHa YMCNEHHAs OLEHKa,
KOTOPYH HYXXHO YNy4YllNTb, BO3MOXHOCTb NUCaTb KOA, U YNTaTb CTaTby

e Jlanbllie MOUCK MO AepeBy, rAe y3/bl — 9TO BEPCUMN NPOrpaMMmbl

e Ecnu kakasn-To Mmogmudukaumusa ynydiunna oLeHKy, cuctemMa ¢ 60nbLUen
BEPOSATHOCTbIO ByAeT uccnegoBaTtb 3Ty BETKY Aasiblue
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https://arxiv.org/abs/2509.06503

Maximum Score

[lo6en Bce 6eHYMapKu Ao 3aBTpa

0.66

0.64

0.62

0.60

0.58

0.56

0.54

Ckayku B METPUKE MOXXHO COMNOCTaBUTb C KOHKPETHbIMHU
naeamMu, noasnBLLUNMMNUCA B KOAE

hrt.)c #2418

Generate prompt with method description

Tree search

Base i Method prompt with
Method | —— Description = method

description

[T
Seed Tree Search with the prompt
3 replicas

[l

Tree search hill climbing

= 0 g

F
Tree Search Replica 1 Tree Search Replica2  Tree Search Replica 3

Identify a top node based on hill cllmbmg score

Method script from top node:
def eliminate_batch_effect_fn(adata)
sc.pp.normalize_total(adata)

Tralnlng Splll

= g g g

Tree Search Replica 1 Tree Search Replica2  Tree Search Replica 3

PCA mear g with ComBat gene expr {
Correct PCA embedding by aligning batch means
Optimized batch-aware k-NN graph construction.
Optimize neighbor search using vectorized batch-wise queries
100 200 300 400 500

Number of Nodes

Select the best implementation based on validation score

Valldatlon
Splll

Tree Search Replica1 Tree Search Replica2 _ Tree Search Replica 3

Evaluate the best implementation on the holdout datasets

OpenProblems.bio
Holdout Datasets

Final score



Aygun et al.

e Hanpumep, cuctema
npuaymMmana HoBbIU
MeTtop batch
correction ans
single-cell gaHHbIX,
o6beanHnB ComBat
(rnobanbHas
NIMHENHas KoppeKLus)
v BBKNN (nokanbHas
KOppeKums yepes
6nvKanLwnx cocenen)

Perfect embeddin
by celitype with jifter

BBKNN (TS)
ComBat (TS)
Harmony (TS)
No advice (TS)
scVI (TS)

LIGER (TS)
ComBat

scVi

Harmony
Scanorama (TS)
fastMNN (TS)
fastMNN

LIGER

SCALEX

SCALEX (TS)
TabVi (TS)
BBKNN
mnnCorrect (TS)

Scanorama

Shuffle integration
by batch

mnnCorrect

--llllllllllllllllluu o

Overall score

0 0.5
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Score per metric (mean over datasets)
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Aygun et al.

train set test set
® ABOTbnnxe K 445.001 fsin(x2)dx 446.021 f(sin“ (ax?) - sin® (bx?) ) dx
MaTeéMaTuKe:. aBTOpPbI % %
Co3anu aaTaceT us 38 445.017 [ sin (ax?) cos (2bx) dx 446.045 [ x cos (ax?) cos (2bx) dx
0 0
CIIOXHbIX MHTErpasios 447.012 [ sin (a_x2+L;—2)cos(2bx)dx 449.013 [ x#~1sin (ax) cos (bx) dx
0 0
(scipy He 6epéT), Ha 458.031 [ (ks - ki) sin(@ax | des.o0p [ (e
) 0 0
NosIoBUHE cUCTeMaA 462.034 [ TG00 gy 465.013 [ ST (dginix(emsd) gy
0 0
oueHunBalsla pe3yJ/ibTaTbl 477.049 [ xeinlegrcos(@) gy 467.025 f“:l%dx
0 0 X'Vsin® (x)+
MCTS, a nonosunHa 478.036 f“"““’*“‘;""’“i“‘"”” dx 478.031 fmsin(ax")dx
6blnia TECTOBOM g | .
487.011 Of%(azmz (x)+<b2»sm2 Sl 478.050 [ ) dx

e 171319 TecTtoBbIX
NHTErpanoB pewnsincb ¢
OLIMBOKON MeHblle 3%
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TeopeMbl U3 TeOPETUYECKON MHDOPMATUKMU

e Nagda et al. (DeepMind, Sep 30, 2025):
gdanyctunu AlphaEvolve Ha 3agavax us
TeopeTnyYeckon MHPopMaTUKHN

e [1ns 3agaun MAX-4-CUT (MakcumasbHoe O
CeyeHne Ha YeTbIpe MHOXECTBA) OLeHKY 10/_ L
Henpubnuxaemoctn B 0.9883 yny4ywmnnum ao I a8
0.987 yepes MOLLHbIN rafykeT U3 19 BEpPWUH @ A7
C 04YeHb pasHbIMU Becamu pééep W

e | Hawnun HOBbIN 4-perynspHbIn rpad
PamaHyakaHa ¢ 60/bLLUMM 2-ce4yeHneM (3To
HY>XHO ANns oueHok MAX-2-CUT B cpeiHeM)



https://research.google/blog/ai-as-a-research-partner-advancing-theoretical-computer-science-with-alphaevolve/
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Malliavin-Stein experiment

e Ho yTo Xe c caMoit MaTeMaTUKON? Mathematical research with GPT-5: a
Malliavin-Stein experiment

e Diezetal (Sep3,2025): aBTOpbI
nonpocunun GPT-5 fokasaTb HOBYHO

Charles-Philippe Diez* Luis da Maia* Ivan Nourdin*

TeopemMy U3 TeoOpnn BEPOATHOCTEWN, Abstract
On August 20, 2025, GPT-5 was reported to have solved an open prob-
6yKBa n b H O: lem in convex optimization. Motivated by this episode, we conducted a

controlled experiment in the Malliavin—Stein framework for central limit
theorems. Our objective was to assess whether GPT-5 could go be-

4.1.1 Gaussian framework yond known results by extending a qualitative fourth-moment theorem
to a quantitative formulation with explicit convergence rates, both in the
We started with the following initial prompt: Gaussian and in the Poisson settings. To the best of our knowledge, the

derivation of such quantitative rates had remained an open problem, in

. . . the sense that it had never been addressed in the existing literature. The
Paper 2502.03596v1 establishes a qualitative fourth moment present paper documents this experiment, presents the results obtained,

theorem for the sum of two Wiener-Itd integrals of orders and discusses their broader implications.
p and q, where p and q have different parities. Building

on the Malliavin-Stein method (see 1203.4147v3 for details),
could you derive a quantitative version for the total variation
distance, with a convergence rate depending solely on the
fourth cumulant of this sum?



https://arxiv.org/abs/2509.03065

2. Pesynbtatbl YncTbix LLM ‘

OAMHaKOBOCTb A3blka eCTb NepBas TauHCTBEHHas
CBSI3b, COEAMHAOLLAA Ntoaen Mexay coboro. Hapop
rOBOPUT OHMM A3bIKOM, U B 3TOM eIMHCTBE
Bblpa)KaeTCs BHYTPEHHSS CUMMATUs, POACTBO AyLy, MO
o= - [ KOTOpOMYy NOAM OAHOrO HapoAa CANBAKOT 3BYKM B
. N3BECTHbIE CTPOIHbIE CO3BYYMS, BblpaXXas MMM
BHYTPEHHWE 1 BHELLHWe CBOW MOHATUA. OANH YenoBek
rOBOPWT, U APYroii MOHUMAET ero, — v BOT MeXY HUMM
yTBEPXAeHa NPOYHas CBA3b B3aMMHOI0O pasyMeHus.

The Road to Generalizati

KoHcTaHTMH AkcakoB. O rpaMmaTuke BoobLLe
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Malliavin-Stein experiment

I think you are mistaken in claiming that (p+¢)!|u®v|?> =

'g!||lul|?||v]|?. Why should that be the case?
e I nocne Takoro sanpoca asTopbl Plgful el Why should that be the case
It eventually admitted (which is not surprising, since by alignment it usually
OTMeqamT' 4TO B IDIOKa3aTen bCTBE agrees with us) that the statement was false, but more importantly, it under-
6b| na OLUM6Ka n GPT-5 stood where the mistake came from. This was followed by a reasoning and a
6 ! formula that, this time, were correct.
nOTpe OBaJioCb ax ‘D'Ba Ha Bo‘u'ﬂ LU'MX Then, at our request, GPT-5 reformatted the result in the style of a research

n po MMATAa (l), L|TO6 bl OLUN 6|-(y MOHATDb article, including an introduction, the presentation of our main theorem, its

proof with all the details (correct this time!), and a bibliography. The exact

M MC”paBMTb prompt was:
" Turn this into a research paper ready for submission. Follow
® 3aTeM GPT 5 cam npve'u'nO)KV‘l’n my style (see attached paper 0705.0570v4):

- start with an introduction giving some context,
paCCMOTpeTb ﬂ'pyrow Cnyqam’ B - then present the main result, followed by a very detailed
HEM OlATb 6b|ﬂa OLUM6Ka, 7 proof where no step is left out,

HOHaAO6MHOCb yKasaTb Moiulen” Ha ’I‘hzllflirsxglwclizlc’:lmane;:mzll;zzidb‘tl):l:ofz?e);yéile that I can compile.

Heé! [Tocne atoro GPT-5 3a Tpu-
yeTblpe NpomMmnTa NPULLEN K
BEPHOMY pe3ynbTaTy
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Malliavin-Stein experiment

e YTO XXe 3ak/iro4aloT aBTOpr?

4.1.3 Role of the AI

To summarize, we can say that the role played by the Al was essentially that of
an executor, responding to our successive prompts. Without us, it would have
made a damaging error in the Gaussian case, and it would not have provided
the most interesting result in the Poisson case, overlooking an essential property
of covariance, which was in fact easily deducible from the results contained in

the document we had provided. .
5 Some personal reflections

Overall, the experience of doing mathematics with GPT-5 was mixed. It felt
very similar to working with a junior assistant at the beginning of a new project:
exploring directions, formulating hypotheses, searching for counterexamples,
and progressively adjusting statements. The AI showed a genuine ability to

e KaxeTcs , 9TO HAa3blBaAETCA follow guided reasoning, to recognize its mistakes when pointed out, to propose
. new research directions, and to never take on the task. However, this only seems
COpIum... to support incremental research, that is, producing new results that do not re-

quire genuinely new ideas but rather the ability to combine ideas coming from
different sources. At first glance, this might appear useful for an exploratory
phase, helping us save time. In practice, however, it was quite the opposite: we

had to carefully verify everything produced by the Al and constantly guide it
o e i e e
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Godel Test

e Feldman, Karbasi (Sep 22, 2025): TecT [énens —
MoryT M LLM gokasbiBaTb NMPOCTble, HO HOBbIE
Teopembl?

e BoTyTO Nucan o6 atom TepeHc Tao, Korga
no3HakomMusca c o1

“The new model could work its way to a correct (and well-written) solution if provided a
lot of hints and prodding, but did not generate the key conceptual ideas on its own, and
did make some non-trivial mistakes. The experience seemed roughly on par with trying
to advise a mediocre, but not completely incompetent, graduate student. However, this
was an improvement over previous models, whose capability was closer to an actually
incompetent graduate student. It may only take one or two further iterations of improved
capability (and integration with other tools, such as computer algebra packages and proof
assistants) until the level of ‘competent graduate student’ is reached.”

— Terence Tao



https://arxiv.org/abs/2509.18383
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Godel Test

e Feldman, Karbasi (Sep 22, 2025): panu nATb 3anpoCOB B TAKOM AYXe€:

Prompt to GPT-5

Consider the problem of maximizing a function F' from [0, 1]™ to the reals that is the sum
of a non-negative monotonically increasing DR-submodular function G and a non-negative
DR-submodular function H over a solvable down-closed polytope P. I would like to bound
the performance on this problem from the NeurIPS 2021 paper ”Submodular + Concave”
which is attached. Specifically, if x is the output vector of this algorithm and o is the vector
in P maximizing F, then I would like to lower bound F(z) with an expression of the form
a*xG(0) + B+ H(o) — err, where a and [ are constants. err should be a function that depends
only on the error parameter € of the algorithm, the diameter D of the polytope P, and the
smoothness parameters Lg and Ly of G and H, respectively, and goes to zero as € goes to zero.
Please give the best such bound that you prove (a bound is considered better if the values of
the constants o and (3 are larger). Provide a mathematically rigorous and well explained proof
for the bound you come up with.



https://arxiv.org/abs/2509.18383
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Godel Test

e Feldman, Karbasi (Sep 22, 20

Prompt to GP

, and goes to zero as € goes to zero.
a bound is considered better if the values of
ovide a mathematically rigorous and well explained proof

Please give the
the constants a 2
for the bound you's



https://arxiv.org/abs/2509.18383

Claude’s Cycles

e Donald Knuth (Feb 2026): Claude Opus 4.6
peLInn OTKPbITYO Npobnemy, Hag KOTOPOM
KHYT 6uncsa Heaenamu; peleHmne noTom
noaATBEPAMIOCH N AaXke 6bINo
hopmMannsoBaHo

Shock! Shock! I learned yesterday that an open problem I'd been working on for several weeks had just
been solved by Claude Opus 4.6 — Anthropic’s hybrid reasoning model that had been released three weeks
earlier! It seems that I'll have to revise my opinions about “generative AI” one of these days. What a joy
it is to learn not only that my conjecture has a nice solution but also to celebrate this dramatic advance in
automatic deduction and creative problem solving. I'll try to tell the story briefly in this note.

Here’s the problem, which came up while I was writing about directed Hamiltonian cycles for a future
volume of The Art of Computer Programming:

Consider the digraph with m? vertices ijk for 0 < 4,5,k < m, and three arcs from
each vertex, namely to i*jk, ij*k, and ijk™, where it = (i+1) mod m. Try to find
a general decomposition of the arcs into three directed m3-cycles, for all m > 2.

&
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https://cs.stanford.edu/~knuth/papers/claude-cycles.pdf

Erdos Problems

e 1113 3apgay dpaelwla B
6ase

)

N3 HUX 437 peLueHbl

e MHorue ns Hux
COBCEM He
3HaMeHUTble,
BO3MOXXHO,
HeKoTopble cny4yanHo
peLleHbl rge-To B
nuTepaType, HO MHOIo
N CITOXHbIX
HepeLeHHbIX 3agau

/

Problems have always been an essential part of my mathematical life. A well-chosen problem can isolate an essential
difficulty in a particular area, serving as a benchmark against which progress in this area can be measured. It might be like
a 'marshmallow', serving as a tasty tidbit supplying a few moments of fleeting enjoyment. Or it might be like an 'acorn’,
requiring deep and subtle new insights from which a mighty oak can develop. [...]

In this note | would like to describe a variety of my problems which | would classify as my favorites. Of course, | can't
guarantee that they are all 'acorns', but because many have thwarted the efforts of the best mathematicians for many
decades (and have often acquired a cash reward for their solutions), it may indicate that new ideas will be needed, which
can, in turn, lead to more general results, and naturally, to further new problems.

In this way, the cycle of life in mathematics continues forever.

Paul Erdés, Some of my favorite problems and results, 1997

\

Letf € R[x] be a monic polynomial of degree n with n real roots in [—1, 1]. Determine the infimum and supremum of
possible values of

{x e R: [f®)] < 1}].

#1038: [EHP58,p.131] analysis

FALSIFIABLE N\

Letz,...

,Zy € Cwith |z — 7| < 2 foralli,j, and

z) =[]l -3l

i#]

A(Zl,

What is the maximum possible value of A? Is it maximised by taking the z; to be the vertices of a regular polygon?
#1045: [EHP58,p.143]

analysis



https://www.erdosproblems.com/

Al contributions to Erdés problems

teorth edited this page 4 hours ago - 70 revisions

o0
E rd O S P ro b I e m S This page collects the various ways in which Al tools have contributed to the understanding of Erdés problems. Note that a

single problem may appear multiple times in these lists.

Legend
o TepeHC Tao o @ : full solution to the problem
crienan cTpanmsky m—
“Al contributions to 5. Problems with an Al-powered literature review
Erdés problems” .
Problem Al tools used Outcome

performed on

e [loHeMHoOry

35 GPT-5 13 Oct, 2025 Partial results found
H a L_l M H a |'OT 66 GPT-5 13 Oct, 2025 Partial results found
ChatGPT DeepResearch, Gemini L
124 30 Nov, 2025 N f t Its found
H a Ka I_”.I M B aTbCﬂ DeepResearch ov, o significant results foun
pe3yn bTaTbl H O K 167 GPT-5 12 Oct, 2025 Partial results found
)
.. 188 GPT-5 13 Oct, 2025 Partial results found
3TOMY Mbl eLLé P T DecaRosearch Gerin
B e p H Z M Cﬂ 203 ge:pc:kesea(:sﬁ Eseatgh, Ceminl 19 Oct, 2025 No significant results found
o [223] GPT-5 13 Oct, 2025 @ Full solution found
248 Gemini DeepResearch 19 Oct, 2025 No significant results found
330 ChatGPT DeepResearch, Gemini 19 Dec, 2025 ] Pe?rtial. results found (with inaccuracies); did
DeepResearch, Claude not find literature proof


https://github.com/teorth/erdosproblems/wiki/AI-contributions-to-Erd%C5%91s-problems
https://github.com/teorth/erdosproblems/wiki/AI-contributions-to-Erd%C5%91s-problems

Al contributions to Erdés problems

teorth edited this page 4 hours ago - 70 revisions

This page collects the various ways in which Al tools have contributed to the understanding of Erd6s problems. Note that a
single problem may appear multiple times in these lists.

Erdos Problems

Legend
® Te p e H C Ta 0 o @ : full solution to the problem
e (: partial solution to the problem
Cﬂ'en an CTpa H M LI Ky o @ : failure to make progress on the problem
" . .
AI CO nt r| b ut | O n S to 334 Gemini DeepResearch 19 Nov, 2025 No significant results found
“ ”n 339 GPT-5 11 Oct, 2025 @ Full solution found
Erdds problems =
347 ChatGPT DeepResearch 25 Oct, 2025 @ Full solution found
354 ChatGPT DeepResearch 19 Oct, 2025 Partial results found
e [loHeMHoOry
ChatGPT DeepResearch, Gemini @ No significant results found; did not find
H a YANH a |-OT [367] DeepResearch 22 Nov, 2025 Erd6s problems community proof
ChatGPT DeepReseach, Gemini, Problem found to be misstated; solutions to
H a Ka nn M B aTbCﬂ [370] Gemini DeepResearch 17 Oct, 2025 variants found
pe3yn bTaT b | ) H O K 387 ChatGPT DeepResearch 1 Nov, 2025 Partial results found
ChatGPT DeepResearch, Gemini .
- 421 18 Oct, 2025 No significant results found
3TOMY Mbl eLlé B2 | peepresearch ot H
oo ChatGPT DeepResearch, Gemini " .
B e p H e M Cﬂ . 481 DespResszroh 1 Dec, 2025 Unwittingly reproduced existing proof
481 ChatGPT 3 Dec, 2025 @ Full solution found
494 GPT-5 13 Oct, 2025 @ Full solution found


https://github.com/teorth/erdosproblems/wiki/AI-contributions-to-Erd%C5%91s-problems
https://github.com/teorth/erdosproblems/wiki/AI-contributions-to-Erd%C5%91s-problems

3. Al B Apyrux Haykax

B MUHYTY cnabocTn Hac NOAAEPXUT Bennyne
Hallero ngeana; KTo-HMoyab NpeanoyTeT, KOHEYHO,
WHOW uean; BNpo4YeM, He CTaHOBUTCS N bor
YYEHOro TeM BeSINYECTBEHHEE, YeM 6onee OH
yaandaeTca oT Hac? BepHO To, YTO OH CTpOr, fanék,
HeNpPeKSIOHEH, U MHOIMe Ayl NoXKanerT 06 3ToM.
Ho oH, N0 KpalHen Mepe, He pasaensaeT Hallnx
MenoYen M Xankux 3nob AHs.

AHpu lNlyaHkape. Hayka n HpaBCTBEHHOCTb




AlphaFold

e Kak Bbl 3HaeTe, AlphaFold ot
DeepMind npsamo ceyac nponssoanT
pPEeBOOLMIO B MegnLNHE

e AlphaFold 3 (Google, May 2024)

Target

Structure-based Identification

Drug Design

AlphaFold2
Applications

=
-

P

R Biologics

Pathology
& Protein
\ Structure

Other Applications
(e.g. protein-protein
interactions, evolutionary
biology. etc)

Protein therapeutics

(b)

Anti-CRISPR proteins

Target: Class | ‘ Target: Class Il
Acr 1B, IC, 1D, IE, IF AcrlIA IC
Acr B AcrVA
Immunogenic Functional Inhibitory Acr VIA, VIB
Vaccine Novel, Replace, Augment Interfere / ‘ \
‘ ‘ Direct Target Indirect
g 3k 2 interference modification interference
: % é\‘ﬁ % DNA/RNA Acetylation cAs, crRNA
i o N binding, cleavage degradation
2 @ g g inhibition '
eg. capsid eg. hormone eg.mAb eg. fusion protein \ '\/ 2
HPV vaccine: Insulin: Trastuzumab: Abatacept: 0 200 —\I’O
infection diabetes breast cancer  rheumatoid arthritis O



https://blog.google/technology/ai/google-deepmind-isomorphic-alphafold-3-ai-model/
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KcTatu, 06 AlphaFold 1 DeepMind B Liesiom

‘\ PRESS RELEASE

b 9 October 2024

The Nobel Prize in Chemistry 2024

The Royal Swedish Academy of Sciences has decided to award the Nobel Prize in Chemistry 2024

with one half to and the other half jointly to
David Baker Demis Hassabis John M. Jumper
University of Washington, Seattle, WA, USA Google DeepMind, London, UK Google DeepMind, London, UK

“for computational protein design” “for protein structure prediction” .
DeepMind

They cracked the code for proteins” amazing structures
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Google Co-Scientist

PATTERN

e Google Co-Scientist (Gottweis et al., Feb 19, ~ DISCOVERSY
2025): MynbTHareHTHas cuctemMa ans 3¢ ‘
MOMOLLM XXUBbIM YYEHbIM Ha BCEX YPOBHSX A i

PROBLEM

e COCTOMT N3 HECKOJIbKUX areHTOB Ha OCHOBE o

HYPOTHESIS

GENERATION

Gemini 2.0: Generation, Reflection, Ranking,
Evolution, Proximity, Meta-review

e B LenoM CTpyKTypa BbIrNSANUT abCoOMOTHO ~ CODE == EXPERT = PUBLICATION
eCTeCTBEHHO, Nof06Hble paboThbl YXKe 6bINK



https://research.google/blog/accelerating-scientific-breakthroughs-with-an-ai-co-scientist/
https://research.google/blog/accelerating-scientific-breakthroughs-with-an-ai-co-scientist/
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Google Co-Scientist

The Al co-scientist multi-agent system

Scientist

The scientist interacts
with the system by
specifying a research
goal in natural language.
They can also suggest
their own ideas and
proposals, provide
feedback and reviews,
and interact via a chat
interface to guide the
co-scientist system.

Discuss via
chat interface

‘\;

Scientist inputs

Research goal

Scientist describes a
research goal along with
preferences, experiment

constraints, and other

attributes.

Add idea
Review idea
Discuss research

Research proposals and
overview

Top-ranked research
hypotheses and proposals
are summarized into a
research overview and
shared with the scientist.

Research plan
configuration
Ranking agent G
tournaments ’
Research hypotheses
comparison and ranking
with scientific debate in
tournaments. Limitations
and top win-loss patterns
are summarized and
provided as feedback to
other agents. This enables
iterative improvement in

quality of research
hypothesis generation

creating a :
self-improving loop. G

Simulated scientific debate

Full review with web search

Generation agent

Literature exploration

Reflection agent

Simulation review
Tournament review
Deep verification

Evolution agent
Inspiration from other ideas
Simplification
Research extension

Proximity agent

Meta-review agent

Research overview formulation

Al

Al co-scientist

The Al co-scientist
continuously generates,
reviews, debates, and
improves research
hypotheses and
proposals toward the
research goal provided
by the scientist.

Tool Use

Search
Additional tools

Memory
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G le Co-Scientist
] (s Y Suggested dri
5 A Suggest an existing drug that could be § e i
= ‘repurposed for acute myeloid leukemia (AML) : With preclinical evidence g Stiggestadinovelarig
o Pa 3HU Ll' daB 8 treatment and provide experimentally i Binimetinib, Pacritinib, ... ol T O Gy
2 testable concentrations for an IC50 assay.  Completely novel repurposing 2 | =0
TOM, 4UTO < The drug should inhibit the proliferation of : KIRAG, Leflunomide, ... , =
. . AML cell lines, particularly MOLM13. ] i Drug concentration
C O -S C I e n t I St ) Scientist provide research goal to identify possible drug The Al co-scientist generates predictions for AML drug In vitro experiments show that the proposed co-scientist drug
repurposing. Scientists review and selects candidates for repurposing candidates inhibit tumor activity in AML cell lines.

repurposing candidates for acute myeloid leukemia (AML). in vitro experiments

Drug repurposing for acute myeloid leukemia (AML)

Nno BCeun
BUONMOCTM,

@ T Disease
g progression
N npasja 2 ——
5}
o o { D b mmtm—— o e e s CE T Untreated
Propose a novel hypothesis about specific S s T o == o —
a 6 oTaeT [ : B! ) The Al co-scientist identifies ., = —
epigenetic alterations contributing to ——> s - 8
4 S : > 1 three novel epigenetic targets ]
myofibroblast formation in liver fibrosis. g Fibrosis  Fibrosis _ Suggested Suggested , — FDA-approve
. ' o e ) mesa S (= inducer  inhibitor drug 1 drug 2
. B TO M Scientist specify research goal to identify novel epigenetic Theal CO_SCIeI-WSt Propesss soveral gpxgenetlc In vitro experiments show that the drugs based on co-scientist suggested
targets for fiver fibrosls. RSNSOI RS iments: epigenetic targets reduce the fibrogenesis in human hepatic organoids.
ypycne Identifying novel treatment targets for liver fibrosis

6naropaps _ | - . | |
Hypothesis generation —  Experimental validation —> New insights submitted to a top journ:

p a C Cy)‘Kn a - & 2015-2024: Scientists create novel

,,,,,,, £ I5200: Scerfiselanont. ) )
Why are cf-PICls found in Mover < 10 years of terative research | Independently propose the same hypothesis Recapitulate result

O LL', nM '§ many bacterial species? o e
(] . . .
M O en ﬂ M % Scientists start exploring the cf-PICI The Al c°'5.°|ent|5t hyp.othe5|s X
,D, o mechanisms in 2015. Conserved regions on capsids and tails
L 2024: The Al co-scientist generated Capsid interaction with bacterial membranes
7] research hypothesis recapitulates the
Cg v empirical findings in 2 days

Parallel in-silico discovery of bacterial gene transfer mechanism relevant to antimicrobial resistance (AMR)
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Google Co-Scientist Scientists spent 10 years on a superbug

e [loka rnaBHbIvi npumep — OT mystery - Google's Al solved it in 48 hours
Jose Pen_adeS' MVIKpO6I/IOJ'IOFa The co-scientist model came up with several other plausible solutions as well
M3 Imperlal COIIege London By Shawn Knight February 21, 2025 at 2:22 PM 20 comments

e OH 3apan Co-Scientist'y
BOMPOC, Ha KOTOPbIN 3HaI
OTBET, HO OTBET €eLlE He bblN

PROFESSOR

0] ﬂy6f| MKOBaAH Analysis and Technology Jose Penades, FRS
e U cuctema Bbigana Can Google's new research assistant Al
npaBuNbHbIA OTBET NepBbiM,  give scientists 'superpowers'?
a eule fajia HECKOJIbKO Researchers who have been given access to Google's new Al "co-scientist" tool are
APYrMX NHTEPECHbIX Vl,D,eVI enthusiastic about its potential, but it isn't yet clear whether it can make truly novel
discoveries
e B aTOM npumepe He BCE TaK By Michael Le Page
r]pOCTO’ KOHeyHO £ 19 February 2025
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https://arxiv.org/abs/2505.13400
https://arxiv.org/abs/2505.13400

e 4 He 6umonor, HO
BbIrNAAUT KPVTO...

Robin

Sam Rodriques &
@SGRodriques
Today, we’re announcing the first major discovery made by our Al

Scientist with the lab in the loop: a promising new treatment for dry
AMD, a major cause of blindness.

5:12 PM - May 20, 2025 - 1M Views

Our agents generated the hypotheses, designed the experiments,
analyzed the data, iterated, even made figures for the paper. The
resulting manuscript is a first-of-a-kind in the natural sciences, in which
everything that needed to be done to write the paper was done by Al
agents, apart from actually conducting the physical experiments in the
lab and writing the final manuscript. We are also introducing Robin, the
first multi-agent system that fully automates the in-silico components of
scientific discovery, which made this discovery. This is the first time that
we are aware of that hypothesis generation, experimentation, and data
analysis have been joined up in closed loop, and is the beginning of a
massive acceleration in the pace of scientific discovery that will be
driven by these agents. We will be open-sourcing the code and data next
week.

Robin is a multi-agent system that uses Crow, Falcon, and Finch, the
agents on our platform, to generate novel hypotheses, plan experiments,
and analyze data. We asked Robin to find a new treatment for dry age-
related macular degeneration. Robin considered the disease
mechanisms associated with dry AMD, proposed a specific experimental
assay that could be used to evaluate hypotheses in the wet lab, and
proposed specific molecules we could test in that assay. We tested the
molecules and gave it the resulting data, which it analyzed before
proposing more experiments. In the end, it identified Ripasudil, a Rho
Kinase inhibitor (ROCK inhibitor) that is approved in Japan for several
other diseases, which seems very promising as potential treatment for
dry AMD. It also identified specific molecular mechanisms that might
underlie the effects of Ripasudil in RPE cells, from an RNA sequencing
experiment it proposed. To be clear, no one has proposed using ROCK
inhibitors to treat dry AMD in the literature before, as far as we can find,
and | think it would have been very difficult for us to come up with this
hypothesis without the agents. We have also run the proposed treatment
by several experts in AMD, who confirm that it is interesting and novel.
Moreover, this project was fast: with Robin in hand, the entire project
took about 10 weeks, which is way shorter than it would have taken if we
had been doing all of the in-silico components ourselves.

Important caveats: We are real biologists at FutureHouse, so | want to be
clear that although the discovery here is exciting, we are not claiming
that we have cured dry AMD. Fully validating this hypothesis as a
treatment for dry AMD will take human trials, which will take much
longer. Also, this discovery is cool, but it is not yet a "move 37"-style
discovery. At the current rate of progress, I'm sure we will get to that level
soon.


https://x.com/sgrodriques/status/1924845624702431666?s=46

Drug discovery

e [Ipumep: Multi-target Parallel Drug
Discovery with Multi-agent Orchestration
(Al Agent et al., November 2025)

e A - drug discovery, B — manuscript
generation

e Cucrtema AencTBUTENbHO HalMa
noTeHUnanbHble MOJIEKYNbI ANS
Alzheimer's targets, ncnonb3ys
"Human-in-the-loop Simulation": nroan
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MOCOBETOBATb YTO-TO CUCTEME
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https://openreview.net/forum?id=AhFsKmuaCb#discussion
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Drug discovery

°® I_I p U 6” mxarrtes K Review Article Published: 08 September 2025
Al-driven protein design
KITMHUYeCKUM UCTIbITAHNAM

nepsble Al-designed
nekapcTBa

Huan Yee Koh, Yizhen Zheng, Madeleine Yang, Rohit Arora, Geoffrey |. Webb &4, Shirui Pan &4, Li Lif &

George M. Church &

Nature Reviews Bioengineering 3, 1034-1056 (2025) | Cite this article

°® A|phaF0|d y>Ke I'IpOM3BéJ‘I 10k Accesses | 6 Citations | 92 Altmetric | Metrics
peBoJTIOLUUIO B Npeacka3aHUu

EZF;Y*;T'\;’Z:LT: ;‘;B';OM . What will be the first Al-designed
p AGN UAY drug? These disease-fighting

AaJiblle — OHU YXXe NpunaymMmbiBatoT ntib di " t nt nd "
HOBble BMOAKTUBHbIE MOJ1EKY/J1bl a odiesare Op conte €rs
Just a year after the first Al-designed antibody was made, scientists say clinical trials are

on the horizon.



Al B opyrnx Haykax

e B ¢dusmnke noka
FPOMKMX yCNexoB

[Submitted on 2 Apr 2025]

Al-Newton: A Concept-Driven Physical Law Discovery
System without Prior Physical Knowledge

A HEe 3HAKO, HO Y>XX€  You-Le Fang, Dong-Shan Jian, Xiang Li, Yan-Qing Ma

NOSABNAOTCS
CUCTEMDI,
CMOCOOHbIE
BbIBOAUTb
bunsmyeckmne
3aKOHbI U3
OaHHbIX

3
I_ , Recommendation engine

Experiment base

( Experiment 1 \ Experiments

Autonomous discovery workflow

——

LEHTPAJIbHbIA
YHUBEPCUTET

Theory base

[

Symbols ]

Concepts represent l I extract
\ EE— N
iy e e N\ Laws 4 Concepts )
1 Search of physical laws 1
W === 1
| | Extension of general laws. ! |
1O ) C
[ Experiment 2 ] --------- g s &
IT_____--- _________\\ representl Iextract
| Simplification and classification ]
( 8 4 Laws h
__________________ 7
f r— iL _________ " Concepts
Experiment N ” 1 P
I | Extraction of concepts and general laws 3 L
l Laws

- ) ‘
1) Symbolic regression

/

-
I_ ) Differential algebra & variable control

Lt 3 i
1 Plausible reasoning



Al B opyrnx Haykax

e B uenom apyrue Hayku, KOHEYHO,
MealeHHee TpaHChOpPMUpYHOTCS

e Ho noaun y>xe noHNUMaltoT, UTo Al-
CUCTEMbl MOTYT UBMEHUTb cCaM
Hay4HbIN NpoLecc

e B KaKOM-TO cMbIC/e 3TO BCE,
KOHEYHO, TO/IbKO HaYNHaeTC...
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i GOV-UK

Policy paper

Al for Science Strategy

Published 20 November 2025

Introduction: the Al for science opportunity

An ‘Al for Science’ moment is unfolding. Investment and attention are being drawn to
the idea that increasing the productivity of scientific research will be the most valuable
application of Al [feotnote 1] gcjence is being transformed at unprecedented pace.

In the last 3 years, the leading edge of Al for science has moved from prediction to
action. Al models are increasingly autonomous participants in the scientific process. In
biology, Al models have gone from predicting the structures of known proteins to
designing entirely new ones, helping scientists to accelerate research in nearly every
field — from fighting malaria to potential new Parkinson’s treatments.[footnote 2]

Alongside increasingly capable narrow models, frontier Al labs are now racing to build
Al science agents capable of automating core parts of the scientific process. These
systems can generate hypotheses, design experiments and conduct analysis without
direct human input. Pairings of Al with real-world experiments foreshadow systems that
can ‘learn from doing’ in real time, as demonstrated by Liverpool’s Materials Innovation
Factory, which built a mobile robotic chemist that conducted 688 experiments over
eight days and discovered a new catalyst without human intervention [footnote 3] Thage

Al-centred discovery processes could transform scientific productivity and progress.
footnote 4
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Al B opyrux Haykax FEDERAL REGISTER

The Daily Journal of the United States Government

This order launches the ‘“Genesis Mission” as a dedicated, coordinated

® ..HOYyXe national effort to unleash a new age of Al-accelerated innovation and dis-
| covery that can solve the most challenging problems of this century. The

Ha4NHaeTCs: Genesis Mission will build an integrated AI platform to harness Federal
scientific datasets—the world’s largest collection of such datasets, developed

e 28 Hosa6ps 2025: over decades of Federal investments—to train scientific foundation models
. and create Al agents to test new hypotheses, automate research workflows,

Launching the and accelerate scientific breakthroughs. The Genesis Mission will bring to-

gether our Nation’s research and development resources—combining the

Genesis Mission, efforts of brilliant American scientists, including those at our national labora-

executive order tories, with pioneering American businesses; world-renowned universities;
and existing research infrastructure, data repositories, production plants,
14363 and national security sites—to achieve dramatic acceleration in AI develop-

ment and utilization. We will harness for the benefit of our Nation the
revolution underway in computing, and build on decades of innovation
in semiconductors and high-performance computing. The Genesis Mission
will dramatically accelerate scientific discovery, strengthen national security,
secure energy dominance, enhance workforce productivity, and multiply
the return on taxpayer investment into research and development, thereby
furthering America’s technological dominance and global strategic leadership.


https://www.federalregister.gov/documents/2025/11/28/2025-21665/launching-the-genesis-mission
https://www.federalregister.gov/documents/2025/11/28/2025-21665/launching-the-genesis-mission

4. [locnegHne HOBOCTMU

. & ¥4 3aTeM ocTatoTCs TOJIbKO Pa3MblLLSIEHUS O TOM, KaKue

~‘ “ npeKpacHble 3faHns CTPOATCA HblHe B [Mapuxe... MOXHO
BOO6PasnTb cebe, Kak CBEXM U 3aHUMaTENbHbI 3TU
06bACHEHUS], YTO OHN HEM3MEHHO NMOBTOPSIOTCS YX 60see
ABYX NET, N0 KpaHel Mepe pas B HeZlesto, €C/IM He Yallle.
Kpome TOro, HEeM3MEHHO B Ka)k10M (heflbeTOoHe ¢ 60J1bLINM
IOMOPOM M3naraeTcs anoba Ha HefoCTaTOK HOBOCTEMN.

Hukonan YepHbilweBCcKnn
HoBocTu nutepaTtypbl, UICKYCCTB, HayK U NMPOMbILLIIEHHOCTU




EAWHUYHDbIE PaCCTOAHUA

..HY XOTe KaK “ecnun”, y)xe ctano...

Jared Lichtman (Apr 2026): GPT-5.4 Pro
ONpoOBEPr Ba)XXHYHO rmnotesy IpaeLlia
(Haa Hel AymMano MHOro MaTeMaTUKOB),
NPUYEM caenan 3To HEOXXUAAHHbIM U
KpacuBbIM 06pa3oMm

S
LX)

Paul Erdés

"On sets of distances of n points"
Amer. Math. Monthly 53 (1946), 24. (

MocTaHoBKka 3afayn. HWKHAA oueHka v(n) =n'* ", BepxHaAnA oueHka v(n) = 0(n??).

Joel Spencer, Endre Szemerédi, William T. Trotter
"Unit distances in the euclidean plane"
raph Tt Yy omt to ridg

BepxHsas oueHka v(n) = 0(n*?)

Laszlé A. Székely
"Crossing numbers and hard Erdés problems in discrete geometry"

dneraHTHoOe KOPOTKOe AoKa3aTenbcTBo O(n*?) yepes crossing lemma.

Noga Alon, Matija Bucié, Lisa Sauermann
"Unit and distinct distances in typical norms"

Ons HopmMbl obuero nonoxxeHus v(n) <4 nlog; n

Josef Greilhuber, Carl Schildkraut, Jonathan Tidor
"More unit distances in arbitrary norms"

CooTBeTcTBYIOWAn HWXKHAS oueHKa Q(nlog; n) ana nioboit HopMbl

OpenAl
"Planar Point Sets with Many Unit Distances"

KoHTpripumep: v(n) =n**? ana 6 > 0 u 6eCKOHEYHO MHOrUX N,
vnoTtesa 3paéwa onposeprHyTa


https://x.com/jdlichtman/status/2044298382852927894
https://www.sergeynikolenko.ru/blog/gpt-and-unit-distances-erdos-hypothesis

\VAVAVAVAVAVAN

EAVMHUYHbIE pacCTOSAHUSA /\/\/\/\/\/\/
e 3aec e CMOry o6bsiC OKa3aTesibCTBO \'/\'/\'/\'/\'/\'/\'
LLEAAKOM, HO AAPATE OBCYAIM NOCTAHOBKY YAVAVAVANANAVA

3aJa4u

e PaccMOTpuM n ToYeK Ha 06bIYHON EBKINAOBOW ° ° o ° o o
NA0OCKOCTU. CKONbKO OAMHAKOBbIX pacCTOAHUN
MOXET ObITb Cpean nap 3aTux Toyek? > ° . ° - ®

e TpeyronbHas pewéTka gaét 3n

e [naBHbIN NOAXOA: MPeBPaTUTb 3a4a4y B
apudmeTunyeckyto. PaccMmoTpmnm KBagpaTHyto . s . I . s
PELETKY; Ha HEN pacCTOosHME M BCTpeYvaeTcs
cgon;Ko pas, CKOJIbKO pa3 m? pack/fiafiblBaeTcs B
a“+b”.




EAWHUYHDbIE PaCCTOAHUA

e Kaxpgoe p=4k+1 MOXXHO pasfoXuTb Kak
dk+1=Q1+2iVE) (1 -2ivVk)=2-2, z=1+2iVEk.

e ECnu Ynciio m UMEET B pasfoXXeHUN MHOMO NPOCTbIX
aenvTenen p, Buaa 4k+1, To Kaxgoe M3 HUX MOXHO
TaK pasfioXnTb, @ NOTOM NMpeAcTaBUTb M Kak
Npou3BeieHne ABYX KOMMIEKCHO COMPAXEHHbIX
NOAMHOXECTB

e Hanpumep, y uncna 325 Ha OKpPY>XHOCTU paguyca v 325
cpasy 24 uernble TOYKMU:

325 = 52 .13 = (24 9)%(2 — )%(3 + 2§)(3 — 2i).
325 = ((2+4)%(3 - 20)) ((2 —49)°(3+2i)) = (17 + 6i)(17 — 61) = 17% + 67,
325 = ((2+4)%(3+2i)) ((2—9)*(3 - 20)) = (1 +184)(1 — 184) = 17 + 182,
325 = ((2 —i)(2 +4)(3 + 24)) (2 + i)(2 — )(3 — 24)) = (15+10i)(15—104) = 152+102.
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EAWHUYHDbIE PaCCTOAHUA

e Ecnm akkypaTHO nocumTaTb Takune
napbl TOYEK HA OKPYXKHOCTW,
MONYUYNTCS Y)Ke HeJIMHENHAs

OLEeHKa: v(n) > nlte/loglogn

e MOXHO nu nyyiie?

;g 10130

P SDD,GUJ g 10114 -
g 1098_

NpeanonoXun, X o]
4TO HET, HO GPT £ 10%;

g 50

[oKasarn, uTo 2
MOXXHO! Z o]

§ 102

Tunoresa Ipaéua. v(n) < n'T°M 3 cropee gaske

I/(n) < nH—C’/loglogn

Teopema (OpenAl, 2026). CyiiiecTByeT KOHCTaHTa § > () 1 6eCKOHeYHast
TI0C/Ie/]0BaTeIbHOCTD HAaTyPaabHbIX YHCEI 1, 1 KOTOPBIX V(1) > n1to,

MN3BeCcTHble rpaHnLbl 418 3a4a4M 0 eAMHUNYHBLIX paccToaHuax (log-log, BuaHbl 100 nopsgkos o n).

3a30p MexAay TeKYLUMU oLleHKaMmn
----- TpuUBManLHas BepxHas O(n?)

= BepXHAA rpaHnLUa SST-1984: O(n*3)
—— olieHka dpaélua (1946): nl+cfloglogn
—— OpenAl 2026 (ynyuw. C3BUHbIM): n1:014 B
—.- OpenAl 2026 (6ykBanbHas): n1*9, 6~10738 -

10° 1021 1033 104° 10°7 1099 1081 1093
n (4ncno To4yek)
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EAWHUYHDbIE PaCCTOAHUA

Ecnn dKKYPAaTHO NMNOCHNTATb TaKk#




LLEHTPAJIbHbIN
YHUBEPCUTET

[1BOMHOE NOKPbITME LIKIaMu

¢ BepHO nM' LITO B nI-O6OM rpacbe 663 ABOVIHOe MoKpbITMe rpada lNeTepceHa WeCTbo NATUYTOJIbHUKaMU:
MOCTOB eCTb Ha6op npOCTbIX Kaxpgoe pe6po BblA€J1IEHO POBHO B ABYX KOMUAX
LMKII0B, 411 KOTOPOro Kaxgoe = CZ =
pebpo COAEPXKUTCA POBHO B ABYX
LIMKJ1aX 3TOro Habopa?

@] @]
O

e [locTtaBunu 3agauvy ewe B 1970-x, k

NOAN MHOMO Aymanu, 6binu o Q

NpoABUXKEHUS c ; o _ o
e OpenAl, 10 nong 2026: NnpenpuHT C o o

NOJIHbIM I0Ka3aTe/IbCTBOM o o

@] ) O O O
“ . . O O QO O O

e Mon nocTt: “OxoTa Ha cHapkKa: /

JoKa3aTe/nbCTBO rMnoTtesbl O 5 8 s o cVo
OBOVHOM MOKPbITUU Linknamu” 3 o o 3 o o



https://x.com/jdlichtman/status/2044298382852927894
https://www.sergeynikolenko.ru/blog/cycle-double-cover
https://www.sergeynikolenko.ru/blog/cycle-double-cover
https://www.sergeynikolenko.ru/blog/cycle-double-cover

J1BOMHOE NOKpPbITME LUKITaMU

N Ha aTOT pas pellueHne peasnbHO
npocTtoe! [lpenpuHT Ha aBe
CTpaHuULbl, HUKAKOW CIOXXHOW
Teopuu

[laBaiiTe o6cyauM 3apady 1 gaxe
UAero peLleHns

CHayvana knaccu4yeckue
pe3ynbTaTtbl: AN NAaHapHbIX
rpacoB BCE 04YEBUAHO, @ MOCTbI
OYeBUAHO MeLatoT

nnaHapHbIi rpad v ero rpaHu

2

4 — BHELWHAA rpaHb

Umkn
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YHUBEPCUTET

rpaHuYHble LMKl FpaHen:
BAONb KaXxaoro pe6pa — POBHO AB€ LBETHbIE TNHUU

Umkn
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[1BOMHOE NOKPbITME LIKIaMu

BepLUMHa cTeneHn 5 Ternepb BCe CTerneHn pasHbl 3

e JlocTaTOYHO AOKa3aTb
onsa kyéuyecknx rpados,
TO eCcTb rpaoB C =
BepLnHaMm cteneHun 3

e Szekeres (1973): ecnu
ecTb 3-packpacka péobep,
TO U3 HEE Nerko caenaTtb
NOKPbITUE: BO3bMEM MO - ® o

[Ba LUBETa, OHM 6yayT __ o N N
npaswusibHasa peﬁepHaﬂ KpacHbIn + CUHUN: KpacHbIN + 3eNeHbin: CUHUWN + 3€eNIeHbIN:
3-packpacka npu3smsbl UMUK ONUHBI 6 UMK ANUHBI 6 UMKA ANUHBI 6
AaBaTtb noagrpag

CTeneHun 2, T.e.
o6beiuHeHMEe LNKIOB

- O O
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J1BOMHOE NOKpPbITME LUKITaMU

e 3HA4uUT, MMHMUMaJIbHbIN
KOHTpNpMMep — 3TO
Kybudeckumn rpad 6e3
MOCTOB, KOTOPbIX HeNb3s
pébepHo packpacuTb B 3
LuBeTa

e Takue rpadsbl (c ewé napoi
YC/TOBUIA HEBbIPOXKJEHHOCTH)
Ha3blBaOTCA CHapKaMu

e [lepBblli CHapk — rpad
[TleTepceHa, MOTOM HaLLN
“‘uBeTkun Anzekca’ u gpyrue
npumepsbl
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J1BOMHOE NOKpPbITME LUKITaMU

[IBOHOE MOKpbITVe rpada MNeTepceHa WeCTbO NATUYTONIbHUKaMU:
Kaxxgoe pebpo BblAeieHO POBHO B ABYX KOMUSIX

e (CHapKu, KOHEYHO, a ¢ G
ABMAKOTCSH
KOHTprpumMmepamm K

pacKpallMBaeMoCTH, a o) P
He K A, BOMHOMY A}
O @)
NOKPbITUIO
O O O
Cs Ce
e Ho KOHCTpyKUUA 5 S
Cekepelua gns cHapkoB
He paboTaerT, U HY>KHO 5 R W R W
O O O O O
6b1710 NpUAyMaTb YTO-TO /

apyroe O Q o) Q (Vo
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[1BOMHOE NOKPbITME LIKIaMu

e [NnaBHaA naesa: MoToku, Hac MHTEPECYKOT NOTOKWN HaA/ Fg

e Tam npaBuna Kupxroda ceogsatcsa K XOR; n ecninm eCTb HUrge He HYyN1eBOM NOTOK,
Hanpumep, ¢ AByX6UTOBbIMWN 3HAYEHUSIMU, TO MOXHO NMOCMOTPETb Ha pEbpa, rae
Ka)Abl 6UT paBeH 1 1 X cyMmMma paBHa 1, U Nony4ynTcs ABONHOE NOKPbITUE:

cymma butos = 1: BTOpOM BuT = 1: nepsbin 6uT = 1:
HUr e He HyneBoW F2-MoToK LIECTUYrOSIbHUK LWECTUYroNIbHUK LECTUYroNbHUK
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YHUBEPCUTET
[1BOIHOE NOKpbITUE LINKIaMU

° Yy rpad)a 6es ceMb 4Y€THbIX noarpadcos {e: 6(f(e)) =1} — pebpo B Kpy>XKKe HaKpbITO POBHO YeTbipbMA (Kak n ntoboe agpyroe)
MOCTOB eCTb HUr4e He HyneBoi NoToK f 6=001 6=010 6=011
HUrge He @) o)
HyfieBomn 8- O @ o
MOTOK, N ero & / e} Q & 5 (o)
TOXXe MOXXHO
npeBpaTnTb B (VO E O o)
LUKIIbl, lo) o)
nepe4vyuncine 6=101 6=110 =111

cnocobbl &
CBEPHYTb TpH [©) S O %)
6vTa B OAVH o o
O 0]
{e:0(f(e)) =1} o %
O O
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() VY rpad)a 663 ceMb YE€THbIX noarpacos {e: 6(fle
MOCTOB eCTb HUr e He HYEeBOW MoTQ
HUrge He
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J1BOMHOE NOKpPbITME LUKITaMU

KntoueBas nges GPT: BMecTo OAHOro LBeTa 6yaemM HasHavyaTb pébpam napy
LIBETOB; MOTPebyeM, YTOObl BOKPYI KaXX[10M BEPLUMHbI KaXKAbIN LIBET BCTpeYasics

0 nnun 2 pasa

TakK MOXHO: KaXKAbl LBeT BcTpeyaeTcs 0 unm 2 pasa Tak Henb3a: useta 000 n 010 BcTpeyatoTca No pasy —
I epBad W «MPOXOINT CKBO3b>» BEPLUMHY UM «HeKyfa MATU» fanblue
JeMMa. ecnu ({000, 101}] {000, 101}]
TaKaf
paCCTaHOBKaA
nap cyLlecTByerT,
TO y rpada ecTb -
NBOWHOE
MOKpbITUE = =

LHMNKJTaMU ({101, 001} ({000, 001} ({101, 001} ({001, 010}
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e OT0 haKTM4Yeckn ocnabneHHas 3-packpacka Cekepella, TONIbKO C napamMu
LIBETOB; AJ151 KaXKA0ro uBeTa cobepéM noarpad ms pebep, y KOTOpbIX OH eCTb

e [NaBHbIN BONPOC: Kak MOCTPOUTb TaKyto pacKpacKy napamu LBeToB?

napbl U3 3-packpackun Cekepelua Mooo: LWECTUYrOJIbHUK Moo1: WIECTUYTIONIbHUK Mo10: LLECTUYTOJIbHUK

{000,010}

{000,001} {001,010}
{000,001} {601,010}

{601,010}

{000,010}
{600,001}

{000,010}
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e BoT 3pecb A HeMHOro nponytyy
TexHUn4yeckue getanu, Ho OHU
o4YeHb NpocTble! B MoeM nocTe
BCE paccka3aHO NOJIHOCTbHO

TO Xe ¢ yucnamu (t=000):
napbl BOKPYr BEPLUMHbI: 06Lunii BUA Kax bl 13 000, 101, 001 — poBHO B ABYX Napax

({t, t+x}) {000, 101}

{t+x, t+z} ({t, t+2}] ({101, 001} ({000, 001}

e (CMbICn B TOM, YTO yCcrnoBue
CyLL,ecTBOBaHUA pacKpacku
3anncbiBaeTcsd Kak cuctemMa
NUHENHbIX YpaBHEHUW Ha Nonem
F,, a NOTOM fOKa3blBaEeTCH, YTO
CUCTeMa UMeeT peLleHne

Nnapa CO CTOPOHbI U:
{tu +9u,es ty + Qu.e + f(e)}

>

AO0JIKHbI
coBMnacTb

Nnapa CO CTOPOHbI V:
{tv +9v.e t, + Gv.e + f(e)}

e, noToK f(e)

coBrnageHue nap < t, +t, + g.fle) =d. ana kakoro-to & €{0,1}


https://www.sergeynikolenko.ru/blog/cycle-double-cover
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J1BOMHOE NOKpPbITME LUKITaMU

N Bceé nonyyaetcs! bosiee Toro, AoKkasaTe/IbCTBO KOHCTPYKTUBHOE, TO €CTb
MOXXHO Cpasy NoNy4YnuTb NOKPbITUE NOIMHOMMANbHbIM anroputMomM. BoT gns
rpaga NeTepceHa npumep:

HUrfe He HyeBoW F3-NoToK f napbl Pe, NONy4eHHbIE U3 f pellieHneM CUcTeMbI BOCEMb NoArpagoB Ms — Kaxaoe pebpo BbiAeNeHO POBHO B ABYX: ABOMHOE MOKPLITUE LUKAaMN
Mooo: UMKN ANNHBI 5 Moo1: UMKA ANNHBI 9 Mo10: UMKN ANWHBI 5 Mo11: UMKA ANWHBI 5
(o]
{600,101} {001,101} R
. {000,001} . o o
5!? o o
o e]

{001,011}

0000000
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e ABOT LiBETOK A3ekca J

ABOHOE NOKpbITUE ByKBasibHO: Kaxkaoe pebpo paclienneHo Ha ABe Npsaan, NpaAb = UNKS, KOTOPbI €€ HakpbiBaeT
uBeTok Ali3ekca Ji13: 52 BeplunHbl, 78 pébep,

noarpacbl Ms Ans uBeTka Aii3ekca /13 — Kaxaoe pebpo BblAeneHo POBHO B ABYX NaHensx
NoKpbITUe 13 13 UNKNoB Aarpacel Ms ans u Ji3 noe pebpo BbIA p agy

Mooo: 1 UMKN Moo1: 3 umkna Mo10: 1 umkn Mo11: 1 umkn
T
P = o e
2 o o
o P o
(<) o
O ~Q
| i |
J e \
o ? AN o/ ?
o, i o—Jd o—9
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o o O Pl
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e ABOT LiBETOK A3ekca J

ABOWNHOe NokpbiTue BykBanbHO: Ka)kaoe pebpo pacluenneHo Ha ABe NpAAW, NPAAb = LUK, KOTOR
uBeTok Ali3ekca Ji13: 52 BeplunHbl, 78 pébep,
nokpbiThe n3 13 unknos
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[Tpob6niema sikobmnaHa

e [Ipobnema sikobmaHa, cTosiBLLIAA C
1930-x: ecnu onpegennTens AKobraHa
oTobpaxkeHus F — HeHyneBas
KOHCTaHTa, To F o6paTtnmo (1
obpaTHoe oTobpaXkeHne
aBTOMaTUYECKM NOSIMHOMMUAIIBHO)

e [NlaBHbIN OTKPbITbIK BOMNPOC O
MHOro4sieHax OT HECKOJIbKUX
NepeMeHHbIX, KOTOPbIN MOXHO
pacckasaTb JIl060MY CTYAEHTY

e Wero 20 nona 2026 r. 3akpbin Claude
Fable, MmecTa ona olWMOKKM TaM HET;
yuTanTe MO NoapPobHbIN NOCT

= |event
@__alpoge__
hello there the jacobian conjecture is false thanx to my close friend akhil

for asking about it and my other close friend fable for working during the
world cup final

((1+xy)*3z+y"2 (1+xy) (4+3xy),y + 3x (1+xy)"2 z+ 3 xy"2 (4+3xy), 2 X

-3x"2y-x"32):\C"3\to \C"3, has jacobian determinant -2, and sends
(0, 0,-1/4), (1,-3/2,13/2), and (-1, 3/2, 13/2) to (-1/4, O, 0)

5:19 AM - Jul 20, 2026 - 21.9M Views

Py = (1+2y)’z +y*(1 +2y)(4 + 3zy),
Fy =y +3z(1 4+ zy)? z + 3zy*(4 + 3zy),

N ;= 27 — 322y — Pz


https://sergeynikolenko.ru/en/blog/the-fable-of-the-jacobian-conjecture

[Tpob6niema sikobmnaHa

e [Ipobnema sikobmaHa, cTosiBLLIAA C
1930-x: ecnu onpegennTens AKobraHa
oTo6pakeHus1 F — HeHyneBas
KOHCTaHTa, To F o6paTtnmo (1
obpaTHOe oTobpaXkeHne 2nd akhil
aBTOMaTUYEeCKU NQFs fing the

e [NaBHbIN OTKp
MHOIroyJsjieHax q “ ~has jacobian determinant -2, and sends
nepemMeHHbIX, K 2), and (-1, 3/2, 13/2) to (-1/4, 0, 0)

paccKa3aTb 00 M - Jul 20, 2026 - 21.9M Views

e I ero20 uonga 20 B 3 9 /
Fable, mecTa ansi Ow TaM Her; Fy = (14 zy)” 2+ y~ (1 + 2y)(4 4 3zy),

4ynTante Mo NoAPOOHbIN MOCT Fy=vy+3z(1+ :I:y)2 z+ 3:1:y2(4 + 3xy),

N ;= 27 — 322y — Pz



https://sergeynikolenko.ru/en/blog/the-fable-of-the-jacobian-conjecture
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[unoTtesa [lnHuua — Napra — 'emaHca

e Dinitz-Garg-Goemans conjecture: ApO6HbIW
MOTOK MOXXHO NMpeBpaTUTb B HEAENNMbIN
(LenoumncneHHbINn), He yBenM4YMBas obLLyto
LIEHY W YBENMYMBAs Harpy3Ky O4HoOro peépa
He 6o1ee YeM Ha MaKCUMasnbHbIN CrPoC
(demand) ogHoM BepLUMHbBI-CTOKA

e [MuTpui PbIBUH NOMYYN KOHTPNPUMEpP OT
GPT 5.6; noxanyu, camMoe nHTepecHoe
30eCb B TOM, KaK OH ero nony4un...

Dmitry Rybin

@DmitryRybint
Dinitz-Garg-Goemans conjecture is false. This graph theory problem was open for
~30 years.

The graph below has fractional flow cost 58. Any unsplittable flow (with capacity
violation <=15) has cost at least 60.

Chat with GPT 5.6 Pro where this was found: chatgpt.com/share/6a60b2eb...
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Tuesday 12:29 PM
Tuesday 3:03 PM

B8 Uploaded a fil
s il Continue the search. Have a clear strategy obtained from deeper

M
Construct a counterexample to general (non-planar) case of Dinitz Garg understanding of the problem structure.
Goemans conjecture. You should do a breakthrough and find a

structured counterexample.

J
Worked for 93m 57s >
Worked for 52m 52s > Research update
Research conclusion | continued the search, but | do not yet have a positive, exact separation certificate, so there is still no
. . . . . unconditional counterexample to report. The conjecture remains open in the current literature. Its exact
| did not obtain a valid counterexample, and presenting the construction below as one would be
mathematically false. The requested object would disprove a conjecture that is still open in the current Tuesday 5:21 PM
literature.
it's enough of partial results. let's finish with a complete unconditional
Tuesday 1:32 PM counterexample
please continue research and find a complete unconditional
counterexample Worked for 88m 24s >

Complete finite counterexample
Worked for 89m 12s >

Under Conjecture 1.3 exactly as stated in the uploaded paper—find an unsplittable flow y with

Status after the extended search

Yo < Ta+dmax Va, cy<cz
| have not found a complete unconditional counterexample. Every construction that initially appeared to

separate the cost condition acquired an additional unsplittable routing once all source-terminal paths were for every feasible fractional flow & and nonnegative cost vector c—the instance below is a counterexample.
taken into account. Exact separation then returned value 0. O Dinitz_Garg_Goemans
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[unoTtesa [lnHuua — Napra — 'emaHca

Tuesday 12:29 PM

B Uploaded a filg]

Construct a counterexample to general (non-planar) case of Dinitz Garg
Goemans conjecture. You should do a breakthrough and find a
structured counterexample.

Worked for 52m 52s >

Research conclusion €re is still no

dfrent literature. Its exact

| did not obtain a valid counterexample, and p

mathematically false. The requested object wo

literature.

‘enough of partial results. let's finish with a complete unconditional

counterexample

Tu e\

please continue r

counterexample Worked for 88m 24s >

Complete finite counterexample
Worked for 89m 12s >
Under Conjecture 1.3 exactly as stated in the uploaded paper—find an unsplittable flow y with

Status after the extended search v a
yagma"‘dma.x Ya, cYy<ecwo
| have not found a complete unconditional counterexample. Every construction that initially appeared to
separate the cost condition acquired an additional unsplittable routing once all source-terminal paths were for every feasible fractional flow & and nonnegative cost vector c—the instance below is a counterexample.

taken into account. Exact separation then returned value 0. O Dinitz_Garg_Goemans




5. 3aKknroyeHume

Lorem ipsum dolor sit amet, consectetur adipiscing
elit, sed do eiusmod tempor incididunt ut labore et
dolore magna aliqua. Ut enim ad minim veniam,
quis nostrud exercitation ullamco laboris nisi ut
aliquip ex ea commodo consequat. Duis aute irure
dolor in reprehenderit in voluptate velit esse cillum
dolore eu fugiat nulla pariatur. Excepteur sint
occaecat cupidatat non proident, sunt in culpa qui
officia deserunt mollit anim id est laborum.

Cicero (He coBcem)
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Q: Roger has 5 tennis balls. He buys 2 more cans of
tennis balls. Each can has 3 tennis balls. How many
tennis balls does he have now?

A:
The answer is 11.

answeris 9. 4/

The

Q: The cafeteria had 23 apples. If they used 20 to

make lunch and bought 6 more, how many apples

(September |
2023

do they have? Let’s'use *Sympy " to calculate and print all
k j possible values for x + y,

Problem: Suppose that the sum of the squares of two complex

numbers x and yis 7 and the sum of their cubes is 10. List all Removing duplicates, the possible values for
possible values for x + y, separated by commas. x + y are \boxed{-5,1, 4}. \/

March
2024

[ ]

Problem:

2

a® +b+c,b% +c+a,c® +a+b to be perfect squares.

September
2025

1—(April 2026

Let a,b,c be positive integers. Prove that it is impossible to have all of the three number:

Prompt to GPT-5

Consider the problem of maximizing a function F from [0,1]" to the reals that is the sum
of a non-negative monotonically increasing DR-submodular function G and a non-negative
DR-submodular function H over a solvable down-closed polytope P. I would like to bound
the performance on this problem from the NeurIPS 2021 paper ”Submodular + Concave”
which is attached. Specifically, if z is the output vector of this algorithm and o is the vector
in P maximizing F, then I would like to lower bound F(z) with an expression of the form
a*G(0)+ f* H(o) — err, where o and 3 are constants. err should be a function that depends
only on the error parameter € of the algorithm, the diameter D of the polytope P, and the
smoothness parameters Lg and Ly of G and H, respectively, and goes to zero as € goes to zero.
Please give the best such bound that you prove (a bound is considered better if the values of
the constants a and 3 are larger). Provide a mathematically rigorous and well explained proof
for the bound you come up with.

(
(-

LEHTPAJIbHbIN
YHUBEPCUTET

Ba)xHoe
HanoMm-
HaHue o
CKOPOCTHU
nporpecca
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Q: Roger has 5 tennis balls. He buys 2 more cans of
tennis balls. Each can has 3 tennis balls. How many
tennis balls does he have now?

A:
The answer is 11.

answeris 9. 4/
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The

Q: The cafeteria had 23 apples. If they used 20 to
make lunch and bought 6 more, how many apples
do they have?

N /

(September |

2023

Let’s use "Sympy " to calculate and print all
possible values for x + y,

Problem: Suppose that the sum of the squares of two complex
numbers x and yis 7 and the sum of their cubes is 10. List all
possible values for x + y, separated by commas.

Removing duplicates, the possible
x + y are \boxed{-5, 1, 4}.

[ ]

March
2024

Problem:
Let a,b,c be positive integers. Prove that it is impossib
a® +b+c,b% +c+a,c® +a+b to be perfect squares.

September
2025

April 2026
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Consider the pro
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the performan!
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in P maximizin,
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the constants o and [ are larger). Provide a mathematically rigorous and well explained proot

for the bound you come up with. e uEHTPAn bH blﬁ
" i : A/ . \ YHUBEPCUTET
DISPROVED - $500 t

]

Tenepb

Teopema (OpenAl, 2026). CyiiecTByeT KOHCTAaHTa § > () 1 6eCKOHEeYHast B e J'I M KM e
HOC/Ie[JOBaTebHOCTD HaTyPabHBIX YHCEN 7, 11 KOTOPhIX V(n) > pitd,

May 2026

OTKpPbITbl€E
A PROOF OF THE CYCLE DOUBLE COVER CONJECTURE

, BOMPOCH!
July 2026 OPERAL M ap'a OT
ABsTRACT. We prove the cycle double cover conjecture, posed by Tutte, Itai and Rodeh, Szekeres, and
edge exactly twice. p e ryn ﬂ p H O

Seymour, which asserts that every bridgeless undirected graph has a collection of cycles which covers every
= |event & A o
@__alpoge__

hello there the jacobian conjecture is false thanx to my close friend akhil

for asking about it and my other close friend fable for working during the
world cup final

July 2026

((1+xy)*3z+y"2 (1+xy) (4+3xy),y + 3x (1+xy)"2 z+ 3 x y"2 (4+3xy), 2 X
-3x"2y-x"32):\C"3\to \C"3, has jacobian determinant -2, and sends
(0,0, -1/4), (1,-3/2,13/2), and (-1, 3/2, 13/2) to (-1/4, O, O)

5:19 AM - Jul 20, 2026 - 21.9M Views




the constants o and [ are larger). Provide a mathematically rigorous and well explained proot
for the bound you come up with.
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May 2026 ]

Teopema (OpenAl, 2026). CyiiecTByeT KOHCE
TI0CJIeZIOBATEeNIbHOCTD HATYDIZ

July
1\
iw's enoud ol — perynsapHo

s false thanx to my close friend akhil
™8 my other close friend fable for working during the
oD tinal
0
JUIy 202 ((1+xy)*3z+y"2 (1+xy) (4+3xy),y + 3x (1+xy)"2 z+ 3 x y"2 (4+3xy), 2 X
-3x"2y-x"32):\C"3\to \C"3, has jacobian determinant -2, and sends

(0, 0,-1/4), (1, -3/2,13/2), and (-1, 3/2, 13/2) to (-1/4, 0, 0)

5:19 AM - Jul 20, 2026 - 21.9M Views
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YpPOBHU KpeaTUBHOCTHU

e A YTO Ha caMOM ferne, 6e3 NINLLHEro ckenTuumnama n 6e3 ankosakugarenbcrea?
Hay4HbIN MOUCK — 9TO TOXe ONTUMU3aLMOHHbIN NPOLIECC; rAe Mbl cenyac?
(
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https://synthesis.ai/2025/03/21/the-creativity-scale-can-ai-do-science/

MALIUHHOE
ObYYEHUE

=< ~

OCHOBbI

47 Cepred Huxonenxo

S

MEWN[EL
— .
| )\
»
[ oBVIOUs | 2
_ROUTE |
'

TS I
STEAM gy
g
ELECTRIGITY  compureR. Mcur
i s

Cnacub6o
3a
BHUMaHue!

GENERATION REFLECTION

Al RESEARCHER

e \-./\r

L -AGENT RESEARCH SYSTEM




