Vibemathed

MaTtemaTuka nocne 6 oKTa6ps

Cepren
HukoneHko

28 okTA6psa 2026




1. ApeBHAsa nctopmsa (go 2026)

We may hope that machines will eventually compete with
men in all purely intellectual fields.

AnaH TbropuHr. BeluncauntesibHble MalLUUHbI U pa3yM

| believe that mathematical reality lies outside us, that our
function is to discover or observe it, and that the
theorems which we prove, and which we describe
grandiloquently as our “creations,” are simply the notes of
our observations.

loappu Xapaun. Anonorns matematuka
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From this proposition it will follow, when arithmetical addition has been
S defined, that 1+1=2.
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Problem setting ‘
) Advancing mathematics by guiding human
. . intuition with Al
Pattern analysis, formulating | ..
[ conjectures from Al models
) !' Nature 600, 70-74 (2021) | Cite this article
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AlphaEvolve: A Gemini-powered coding

agent for designing advanced
AlphaEvolve algorithms

14 MAY 2025

e AlphaEvolve (DeepMind,
?) Scientist / Engi
14 mas 2025) n Tomy {14 BclentetiiEngiee: e
SR S Silelet i iy Evaluation code with copmpgnents
I'IO,D,O6H bleé CUCTeMbl and configuration or custom LLMs to/evolve
dKTUBHO pa3BuBaroTCA l _____________ l _______ l ______ l _______

|

“ T

|

|Program database | Best program
L ol

e Ho Mbl cerogHs |
NOroBOPUM Mpo I I I
06bl4Hble LLM, ¢
KOTOPbIMW KaXabIn 13
Hac MOXXeT noobLaTbCs

Distributed Controller Loop

|
|
parent_program, inspirations = database.sample() l
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)

e [lomMoraroT nNu OHU?.. .

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/

Malliavin-Stein experiment

e Diezetal (Sep3,2025): aBTOpbI Mathematical research with GPT-5: a
. , .
Malliavin-Stein experiment
nonpocunu GPT-5 gokasaTb HOBYHO
~. Charles-Philippe Diez* Luis da Maia* Ivan Nourdin*
TEOpeMy U3 TeEOPUUN BEPOATHOCTEWN; =0
6yKBasibHO:
Abstract
. On August 20, 2025, GPT-5 was reported to have solved an open prob-
4.1.1 Gaussian framework lem in convex optimization. Motivated by this episode, we conducted a
. . Lo controlled experiment in the Malliavin—Stein framework for central limit
We started with the followmg initial prompt: theorems. Our objective was to assess whether GPT-5 could go be-
yond known results by extending a qualitative fourth-moment theorem
Paper 2502.03596v1 establishes a qualitative fourth moment to a quantitative formulation with explicit convergence rates, both in the
theorem for the sum of two Wiener-Ité integrals of orders Gal.lssu.zn and in the P01s.son. settings. To the b.est of our knowledge, tl.le
K 2 . derivation of such quantitative rates had remained an open problem, in
p and q, where p and q have different parities. Building the sense that it had never been addressed in the existing literature. The
on the Malliavin-Stein method (see 1203.4147v3 for details), present paper documents this experiment, presents the results obtained,

could you derive a quantitative version for the total variation  20d discusses their broader implications.

distance, with a convergence rate depending solely on the
fourth cumulant of this sum?



https://arxiv.org/abs/2509.03065

Malliavin-Stein experiment

M nocne Takoro 3anpoca aBTopbl
OTMeYaloT, YTO B JoKa3aTeNbCTBe Oblna
owmnobka, u GPT-5 noTpeboBanochb ax aBa
HaBoasawmx npomnTa (1), YTO6bI OLLUMOKY
MOHATb M UCNPaBUTb

e 3arteM GPT-5 cam npeasioxun

pacCMOTpPEeTb ApYyron criyyan, U B HEM
onATb 6blNa owmnbKa, U NOHAZ006MOCh
yKasaTb Mogesnin Ha Heé! [locne aToro
GPT-5 3a Tpu-yeTbIpe NpoMnTa NpPULLEN K
BEPHOMY pe3ynbTaTty

I think you are mistaken in claiming that (p+¢)!|u®v|?> =
plg!||u||?||v]|?. Why should that be the case?

It eventually admitted (which is not surprising, since by alignment it usually
agrees with us) that the statement was false, but more importantly, it under-
stood where the mistake came from. This was followed by a reasoning and a
formula that, this time, were correct.

Then, at our request, GPT-5 reformatted the result in the style of a research
article, including an introduction, the presentation of our main theorem, its
proof with all the details (correct this time!), and a bibliography. The exact
prompt was:

Turn this into a research paper ready for submission. Follow
my style (see attached paper 0705.0570v4):

- start with an introduction giving some context,

- then present the main result, followed by a very detailed
proof where no step is left out,

- finish with a complete bibliography.

The final document should be a LaTeX file that I can compile.




Malliavin-Stein experiment

e UYTO XKe 3aKkNo4aloT aBTOPbI?

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

°® Ka)KeTCﬂ 3TO Ha3blBaeTCH very similar to working with a junior assistant at the beginning of a new project:
. ! exploring directions, formulating hypotheses, searching for counterexamples,
COpIum... and progressively adjusting statements. The AI showed a genuine ability to

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
¢ HO 9TO 6b|f| N Nnilib CaMble 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

nepBble an3HaKM TOro, different sources. At first glance, this might appear useful for an exploratory
YTO HaC X p'eT 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




Godel Test

e Feldman, Karbasi (Sep 22, 2025): Tect Eépens —
MoryT nv LLM poka3sbiBaTb MPOCTble, HO HOBbIE
TeopeMbl?

e BoTyTO Nucan o6 atom TepeHc Tao, Korga
no3HakKomMunca c ol

“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

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

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

2. HoBble pesynbTtaTtbl OT LLM ‘

OAMHaKOBOCTb AA3blKa €CTb NepBasi TaMHCTBEHHAas CBA3b,
coeguHsaoLWan nogen mexay cooboto... OanH Yyenosek
FOBOPUT, U APYron NOHNUMAET ero, — U BOT MeXAy HUMU
yTBEpXXAeHa NpoYyHasa CBA3b B3aMMHOI0 pasyMeHMUs.

KoHcTaHTMH AKkcakoB. O rpammaTuke BoobLe
...le but unique de la science, c’'est I'honneur de I'esprit

humain, et sous ce titre, une question de nombres vaut
autant qu'une question du systéme du monde.

Kapn fko6u, nucemo JlexxaHapy (1830)




Claude’s Cycles

e Donald Knuth (Feb 2026): Claude Opus 4.6
peLInn OTKPbITYO Npobnemy, Hag KOTOPOM
KHyT paboTan HeaensiMu; pelleHne 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.



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

Erdos Problems

e 1217 3apay Ipaewa
B 6a3e

J

N3 HUX 565 peLleHbl

e MHOrmMe N3 HUXx
COBCEM He
3HaMeHUTbIe,
BO3MOXXHO,
HeKoTopble
C/ly4anHo peLleHbl
rae-To B ntepartype,
HO MHOIO U CJTOXXHbIX
HepeLlEHHbIX 3a4au4

/

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]

FALSIFIABLE N\

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

z) =[]l -3l

i#]

analysis

Letz,...

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 Pe3synbTatoB

35 GPT-5 13 Oct, 2025 Partial results found
6b| CTpO 66 GPT-5 13 Oct, 2025 Partial results found
ChatGPT DeepResearch, Gemini L
124 30 Nov, 2025 N f t Its found
H a KO I_I Mﬂ OCb DeepResearch ov, o significant results foun
D,O BOJ'I b H O M H O ro 167 GPT-5 12 Oct, 2025 Partial results found
188 GPT-5 13 Oct, 2025 Partial results found
ChatGPT D R h, Gemini .
203 De:pResea:E el S0 19 Oct, 2025 No significant results found
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

Erdos Problems

e TepeHc Tao
caenan CTpaHU4ky
“Al contributions to
Erdés problems”

e OHa, npaBaa, B
OCHOBHOM
orpaHu4mBaeTcs
arnpenem, ecTtb
HECKOJ1IbKO
3annceun U3 UHA
2026

[1041]

[1044]

[1051]

[1054]

[1091]

GPT-5.4 Thinking
GPT-5.2 Pro
Aletheia

Claude Opus 4.8, GPT-5.5 Pro,
Principia Math

OpenAl internal model

GPT-5.5 Pro

GPT-5.5 Pro
OpenAl internal model

GPT-5.4 Pro

GPT-5.4 Pro
GPT-5.4 Pro

GPT-5.4 Pro

22 Apr,
2026

5 Jan, 2026

29 Jan,
2026

22-23 Jun,
2026

9 Apr, 2026

27 Apr,
2026

26 Apr,
2026

9 Apr, 2026

23 Apr,
2026

13 Apr,
2026

1 Apr, 2026

16 Apr,
2026

@ Argument with major gaps made
@ Incorrect claim made

@ Full solution (Lean)

QO Partial result (Lean)
@ Full solution

(O Candidate partial result (solution to second part)

O Candidate partial result
@ Full solution

O Partial result

@ Full solution
@ Full solution

@ Full solution


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

EAWHUYHDbIE PaCCTOAHUA

Ho B anpene y>e Hayanocob!

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

AVAYAYAVAVAVAY

EAVMHUYHbIE pacCTOSAHUSA /\/\/\/\/\/\/
i _— NN NN NN

[ dCCMOTPUM N TOYEK Ha OObI4YHOU -/\'/\'/\-/\'/\'/\'/

eBK/INA0BON NNOCKOCTU. CKONbKO
OAMHAKOBbIX PAaCCTOSAHUIN MOXET 6bITb cpeau

nap aTmx Toyek? 1
e TpeyronbHasa pewéeTka gaet 3n * i i i * *
e [NaBHbIV NOAXOA; NpeBpaTUTb 3afayvy B - o o o o

apndMeTnyeckyto. PaccMOTpUM KBaapaTHYHO

PeLLETKY; Ha Hel pacCTosiHWE M BCTpeyaeTcs 11 11

2
CTOSIbKO pas, CKOSIbKO pa3 m | S R G G SR
packnagbiBaeTca B a>+b?.




EAWHUYHDbIE PaCCTOAHUA

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

e [Ec/iMy m MHOro NpocTbix genutenei p. Buaa 4k+1,
KaXXAbl MOXHO TaK pasfioXXuTb U NpeacTaBUTb M
KakK npounssefeHune ABYyX KOMMIEKCHO COMPSAXXEHHbIX
NOAMHOXeCTB

e Hanpumep, y uncna 325 Ha OKpy>XHOCTU paguyca /325
cpasy 24 uernble TOYKMU:

325 = 52 .13 = (24 9)%(2 — )%(3 + 2§)(3 — 2i).
325 = ((2+4)%(3 - 23)) (2 = 9)*(3 +24)) = (17 + 6i) (17 — 6i) = 172 + 6.
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.




EAWHUYHDbIE PaCCTOAHUA

AKKypaTHO nocymTaB napbl TOYeK
Ha OKPY>XHOCTAX, NONy4YUM
HEeJIMHENHYIO OLLEHKY:

V(n) > nl—l—c/loglogn.

MOXHO nn nyyLue?

Iphew ayman,
YTO HENb31,

a GPT pokasan,
YTO MOXHO!

V(n) (4YNCno eANHUYHbBIX PacCTOAHWUIA)

10130
10114
1098
1082 4
1066
1059
1034
1018

102

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

I/(n) < nH—C’/loglogn

Teopema (OpenAl, 2026). CyiiiecTByeT KOHCTaHTa § > () 1 6eCKOHEeYHast
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)




EAWHUYHDbIE PaCCTOAHUA

e AKKypaTHO NocyuTaB Mapbl ToYS




[1BOMHOE NOKPbITME LIKIaMu

e BepHo nu, yTo B Nt06OM rpade 6e3
MOCTOB €CTb Habop NMpoCTbIX
LIMKJIIOB, AJ19 KOTOPOro Ka)aoe
pebpo cCoaepXXUTCA POBHO B ABYX

[IBOIHOE MoKpbITUE rpada MNeTepceHa WeCTbio NATUYrOJIbHUKaMU:
Kaxxgoe pebpo BbilesIeHO POBHO B ABYX KOMUAX

Cl CZ C3

LiIMKJ1aX 3TOro Habopa? o © o
e [locTaBunun 3agayy ewe B 1970-x, 4 43 5
NHOAN MHOMO Aymanu, 6binu S S S
NPOABUMXEHUS © c
@) O
e OpenAl, 10 nrona 2026: NPenpuHT C & &
NOJIHbIM AOKa3aTeIbCTBOM o o P %0 ~F o /
e Mo#u nocT: “OxoTa Ha cHapkKa: &g o g cVo

AOKa3aTeJIbCTBO rmnoTte3bl O o O o O 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

[1BOMHOE NOKPbITME LIKIaMu

o
e BepHo nn, yTo B Nto60M rpade 6e b\Ba“ ° e
MOCTOB eCTb HaBop Npg acc\kas eWwe
10
LMKIOB, ANA KOT4 06\-\0 % N\a)‘\, b
pe6po cg Qa (\OP‘p aX N P‘\’ “a'(b
LnKnax “310“‘ 3 \’n\.,-(a“ 310 p.e
e [locTaB 31\0\% pe ro oy Y g\\l\eNN
noan MH po “0,\-\30
NPoABMKE “a‘.‘ocb

e OpenAl,10

OJIbHUKaMu:

a O
ot — o
nonHbiM ok WO o o a o o/

e Mownnoct: “O ~rdDKa: 3 4 s o
nokKasaTenbCTBO rmnoresbl 0 S 0 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

[Tpob6niema sikobmnaHa

e [Ipobnema sikobmnaHa, oTKpbiTasa ¢ 1930-
X: eCnu onpeaenuTesnb sKoburaHa
MNOSIMHOMMANbHOIro oTo6paXkKeHus F —
HeHyneBas KOHCTaHTa, To F o6patumo (1
obpaTHOe OoTobpaXkeHNne aBToOMaTUYECKM
MOJIMHOMMASIBHO)

e [NnaBHbIN OTKPbITbIX BOMPOC O
MHOro4sieHax OT HECKOJIbKMX
NepeMeHHbIX, KOTOPbIN MOXHO
pacckasaTtb JII060MYy CTYAEHTY

e W20 nonsa 2026 r. e€ 3akpbin Claude
Fable, MecTa ana ownbkKm TaM HeT;
YynuTanmTe MoK NoApoOHbLIN MOCT

= |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

[unoTtesa [lnHuua — Napra — 'emaHca

e [unotesa AuHuua—-lrapra—lemaHca:
LPOOBHbIN NOTOK MOXHO NpeBpaTUTb B
HegennuMblIn (LeNoYnUCNeHHbIN), He
yBennymaas o6LLyt0 CTOUMOCTb U YBENNYMB
Harpy3Ky Ha Nntoboe pebpo He 60s1ee YeM Ha
MaKCUManbHbIN CNPOC O4HOro CTOKa

e [MuTpui PbIBUH NOMYYN KOHTPNPUMEpP OT
GPT 5.6; noxanyu, camMoe nHTepecHoe
3[eCb B TOM, KaK OH €ero nosy4uii...

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...




[unoTtesa [lnHuua — Napra — 'emaHca

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




[MnoTtesa [IMHULaA —
[apra — [émaHca

KctaTtn, 9T0 1 MO NNYHbIN
npumMep Banb-MaTeMaTUKM:
B aBrycte 1 BblJIOXWUN TpU
NpenpuHTa, KOTopble
ynydwaroT KOHTpNpuMepbl
PbibuHa n pgaxe
JOKa3blBalOT KOE-YTO
NONIOXUTENbHOE v

Ho He 6ygem yrnybnaTtbes
B AleTanu: Brnepeamn

L /7@4
COObITUA NOBAXXHee... o —
I (19)
& |

red: early exit vg,t;, per-unit cost 1/d;

blue: late exit v,,+1t;, free  spine arcs: free

’ A




1. High-dimensional sphere packing. The asymptotic strength of the Cohn—-Elkies
linear program is determined exactly. This gives an improved general packing bound
in high dimensions and settles the corresponding Fourier sign-uncertainty problem
asymptotically.

O p e n A I ASt ra 2. Binary and spherical codes. Classical upper bounds for fixed-distance binary and

spherical codes are improved by exponential factors for all parameters. The spherical

construction also recovers the sphere-packing exponent of Chapter 1.

3. Nonsofic groups exist. An explicit nonsofic group is constructed, answering the

® O pe nAl (1 dBI'YCTaA 202 6) Cpa3y longstanding question of whether every countable group is sofic. The proof combines

work of Kun and Kun-Thom with a combinatorial expander-matching argument,

p'eCﬂTb Bbl .U.a |-O|_|_||[/|XC;| realized using the binary Leavitt algebra and Thompson’s group V.
4. Connes’s rigidity conjecture. Infinitely many pairwise nonisomorphic groups with
pe3yﬂ bTaTOB property (T') are constructed with the same group von Neumann algebra, disproving

Connes’s conjecture and answering a related finite-to-one question of Popa.

(93}

Arithmetic circuit complexity. For the permanent, division-free circuits require

® Cyu"'eCTBOBaH e HeCO(bMLIeCKMX Q(n?%loglogn) gates, while formulas require Q(n*/logn) leaves.
rpyn M (ﬂ BHO f;] KOHCT pyKU' ne V])’ 6. Quantum parallel repetition. Exponential parallel repetition is proved for every

finite two-player entangled game, extending the classical repetition principle beyond

Beée pX Hue O Lle HKW HAa y|'| aAKOB Ky previously treated special classes of quantum games.

7. Closest vector problem. A direct reduction from 3SAT gives n'/4%0-factor hard-

Cd)ep ) on pOBep)'KeH ne r’mnoTes3bl ness for the Euclidean closest vector problem, with related consequences for binary
.. decoding and other lattice norms.
KOHHa O XXECTKOCTM... 8. Ehrhart’s volume conjecture. The sharp volume upper bound (n + 1)"/n! is

proved in every dimension for convex bodies whose barycenter is their only interior
lattice point.

e Bce aTu pe3ynbTaTtbl 6b15IM Cpasy _ .
9. Multicolor Ramsey numbers. A new superexponential lower bound shows that
e dopmManunsoBaHbl B Lean By(3) grows s O

10. Compactness and degeneracy. Separate bipartite graph constructions disprove
two conjectures in extremal graph theory: the compactness conjecture of Erdds and

Simonovits and a degeneracy conjecture of Erdds.



https://openai.com/index/ten-advances-in-mathematics/

OpenAl Astra

e OpenAl (1 aBrycta 2026): camu
3TWN foKa3aTesibCcTBa CTOUU
BCero b okoso $2000 no
APIl-ueHam GPT 5.6 Sol

e KOHEeYHO, 6blN10 eLé MHOro
NOMbITOK, KOTOPbIE HU K YeMy
He NpuBenn

B Noam Brown &
@polynoamial
And yes we did try other major problems without success. Sadly no Millennium
Prize problems (yet).
But also, we didn’t spend a lot on each problem. It’s possible to push test-time

compute much further.

12:01 PM - Aug 1, 2026 - 264.4K Views

High-dimensional sphere packing. The asymptotic strength of the Cohn—Elkies
linear program is determined exactly. This gives an improved general packing bound
in high dimensions and settles the corresponding Fourier sign-uncertainty problem
asymptotically.

Binary and spherical codes. Classical upper bounds for fixed-distance binary and

spherical codes are improved by exponential factors for all parameters. The spherical
construction also recovers the sphere-packing exponent of Chapter 1.

Nonsofic groups exist. An explicit nonsofic group is constructed, answering the
longstanding question of whether every countable group is sofic. The proof combines
work of Kun and Kun-Thom with a combinatorial expander-matching argument,
realized using the binary Leavitt algebra and Thompson’s group V.

Connes’s rigidity conjecture. Infinitely many pairwise nonisomorphic groups with
property (T') are constructed with the same group von Neumann algebra, disproving
Connes’s conjecture and answering a related finite-to-one question of Popa.

Arithmetic circuit complexity. For the permanent, division-free circuits require
Q(n?loglogn) gates, while formulas require Q(n?/logn) leaves.

Quantum parallel repetition. Exponential parallel repetition is proved for every
finite two-player entangled game, extending the classical repetition principle beyond
previously treated special classes of quantum games.

Closest vector problem. A direct reduction from 3SAT gives n'/40-factor hard-
ness for the Euclidean closest vector problem, with related consequences for binary
decoding and other lattice norms.

Ehrhart’s volume conjecture. The sharp volume upper bound (n + 1)"/n! is
proved in every dimension for convex bodies whose barycenter is their only interior
lattice point.

Multicolor Ramsey numbers. A new superexponential lower bound shows that
Ry(3) grows as kOk),

Compactness and degeneracy. Separate bipartite graph constructions disprove
two conjectures in extremal graph theory: the compactness conjecture of Erdds and
Simonovits and a degeneracy conjecture of Erdds.


https://openai.com/index/ten-advances-in-mathematics/

OpenAl Astra

e V/IHTepeCHbIN NOBOPOT:

= |event @
@__alpoge__

so after 24h i have half of them with fable

i didn’t see much discussion of prompting in the announcement but this is a
similar setup as with my e.g. unit distance announcement:

totally autonomous,

generic prompt,

no internet

(+ paranoia to ensure no information leaked)

@ Sebastien Bubeck & @SebastienBubeck - Aug 1

yes, nonsofic groups exist: this statement is one of many new beautiful results
proved by Astra, our next major model.

We're releasing 10 such Astra proofs, complete with lean certificates and CoT
walkthroughs for each of them. The results are wide-ranging, from von ...

12:59 PM - Aug 2, 2026 - 333K Views

(93}

10.

High-dimensional sphere packing. The asymptotic strength of the Cohn—Elkies
linear program is determined exactly. This gives an improved general packing bound
in high dimensions and settles the corresponding Fourier sign-uncertainty problem
asymptotically.

Binary and spherical codes. Classical upper bounds for fixed-distance binary and

spherical codes are improved by exponential factors for all parameters. The spherical
construction also recovers the sphere-packing exponent of Chapter 1.

Nonsofic groups exist. An explicit nonsofic group is constructed, answering the
longstanding question of whether every countable group is sofic. The proof combines
work of Kun and Kun-Thom with a combinatorial expander-matching argument,
realized using the binary Leavitt algebra and Thompson’s group V.

Connes’s rigidity conjecture. Infinitely many pairwise nonisomorphic groups with
property (T') are constructed with the same group von Neumann algebra, disproving
Connes’s conjecture and answering a related finite-to-one question of Popa.

Arithmetic circuit complexity. For the permanent, division-free circuits require
Q(n?loglogn) gates, while formulas require Q(n?/logn) leaves.

Quantum parallel repetition. Exponential parallel repetition is proved for every
finite two-player entangled game, extending the classical repetition principle beyond
previously treated special classes of quantum games.

Closest vector problem. A direct reduction from 3SAT gives n'/40-factor hard-
ness for the Euclidean closest vector problem, with related consequences for binary
decoding and other lattice norms.

Ehrhart’s volume conjecture. The sharp volume upper bound (n + 1)"/n! is
proved in every dimension for convex bodies whose barycenter is their only interior
lattice point.

Multicolor Ramsey numbers. A new superexponential lower bound shows that
Ry(3) grows as kOk),

Compactness and degeneracy. Separate bipartite graph constructions disprove
two conjectures in extremal graph theory: the compactness conjecture of Erdds and
Simonovits and a degeneracy conjecture of Erdos.



[MnoTte3a Kpyase

JlokasaTesibCTBO HALIEN NPaKTUKYHOLLMIA
HENPOXMPYpr, MaTteMaTuK-ntooutens Dr.
Shanmu Jin

MpoBepunu Townsend, Greenbaum (Aug 14,
SIAM News), a Takxxe camM Kpyase

"We initially read the preprint with some
skepticism, but after a few hours we realized
that the argument was the real deal... We do not
yet know whether academia has the capacity to
absorb the flood of results that may be coming"

Lorist, Schwenninger (Aug 4, 2026): coBceM
A pyroe KOpoTKOe JoKa3aTe/IbCTBO, TOXKe
Al-assisted

The Neurosurgery Resident Who Proved
Crouzeix’s Conjecture

Alex Townsend and Anne Greenbaum

August 14, 2026

On July 30, 2026, the first author asked ChatGPT 5.6 to solve Crouzeix’s
conjecture, as he had been routinely doing for the preceding year. Until that
day, it had either returned a bogus proof or produced an argument that stalled
at a missing lemma. But on July 30 it linked to a preprint posted July 27
titled The Numerical Range Is a 2-Spectral Set, claiming that the conjecture
was solved. Crouzeix’s conjecture had been open for more than two decades,
so we initially read the preprint with some skepticism, but after a few hours we
realized that the argument was the real deal.



https://alextownsend.net/essays/SIAMNews_CrouzeixConjecture.pdf
https://alextownsend.net/essays/SIAMNews_CrouzeixConjecture.pdf
https://arxiv.org/abs/2608.03841

[lpogBuXXeHne B runotese PumaHa

e ELIE oauH 60nbLLON yCcrnex
.. MORE THAN TWO THIRDS OF THE ZEROS OF THE RIEMANN ZETA
npuwéen He ot OpenAl, a oT FUNCTION LIE ON THE CRITICAL LINE

AnthropiC CLAUDE

H . ABSTRACT. Let N(T,2T) denote the number of zeros p = 3+ iy of the Riemann zeta function
L Ant h ro D I C (1 O a B rVCTa 2 0 2 6) . with 7" < < 2T, counted with multiplicity, and Ng (7', 2T") the number of distinct such zeros
2 o with g = % We prove unconditionally that
6onee % Hynemn fA3eta- L NinET) 2
iminf ———2% > =,
Toos N(T,2T) 3
d)yH KL"M M PM MaHa ne)KaT Ha that at least (% — 0o(1))N(T,2T) of the zeros are simple and on the critical line, and that

at least (2 — o(1))N(T,2T) are distinct; with an optimised test family the three constants

KpMTM l_IeC KOM I'I pﬂ MOM become 0.6725, 0.6725, 0.83625.... The constant % (resp. 0.6725) is Montgomery’s (resp.
Montgomery-Taylor’s) constant for simple zeros under the Riemann hypothesis, and the

arithmetic input is exactly Montgomery’s prime-side evaluation of the pair-correlation second

. moment with band-width < 1, which is unconditional. The Riemann hypothesis, classically

o TO)Ke Lea n_verlﬂ ed ces needed to read the zero side as a positive sum over real ordinates, is replaced by linear alge-
bra applied to a finite compression of Weil’s Hermitian form: Sylvester’s law of inertia (an

off-line pair {p,1 — p} contributes a block of signature (1,1)) and a rank—trace inequality for

Hermitian matrices, proved via von Neumann’s trace inequality, which is the matrix analogue

of the integrality steps m? > 2m — 1 and m? > 3m — 2. The analytic inputs are those of

Baluyot, Goldston, Suriajaya and Turnage-Butterbaugh [BGSTB24] and Goldston and Suri-

ajaya [GS25, GS26]; the new ingredient is a linear-algebraic reading of their pair-correlation

sum.



https://www-cdn.anthropic.com/564f962e60643842f5fcb4a17c9dbc8f608f1c37.pdf

[lpogBuXXeHne B runotese PumaHa

ELié oamH 60nbLLIONK yenex
npuweéen He ot OpenAl, a oT
Anthropic

effC zeros are simple and on the critical line, and that
are distinct; with an optimised test family the three constants
#0125, 0.83625.... The constant % (resp. 0.6725) is Montgomery’s (resp.
sCry—Taylor’s) constant for simple zeros under the Riemann hypothesis, and the
arithmetic input is exactly Montgomery’s prime-side evaluation of the pair-correlation second
moment with band-width < 1, which is unconditional. The Riemann hypothesis, classically
needed to read the zero side as a positive sum over real ordinates, is replaced by linear alge-
bra applied to a finite compression of Weil’s Hermitian form: Sylvester’s law of inertia (an
off-line pair {p,1 — p} contributes a block of signature (1,1)) and a rank—trace inequality for
Hermitian matrices, proved via von Neumann’s trace inequality, which is the matrix analogue
of the integrality steps m? > 2m — 1 and m? > 3m — 2. The analytic inputs are those of
Baluyot, Goldston, Suriajaya and Turnage-Butterbaugh [BGSTB24] and Goldston and Suri-
ajaya [GS25, GS26]; the new ingredient is a linear-algebraic reading of their pair-correlation
sum.



https://www-cdn.anthropic.com/564f962e60643842f5fcb4a17c9dbc8f608f1c37.pdf
https://www.techspot.com/news/113472-anthropic-claude-tried-solve-riemann-hypothesis-found-something.html

YpaBHeHUs HaBbe—CTOKCa

e HakoHel, ypaBHeHUst HaBbe—CTokca: OpenAl (8 ceHTaAbps
2026) pokasana, YTo n3HadasbHO rnagkoe TedeHue nop
AEeNCTBUEM 1afKOW BHELLHEN CUIIbl MOXET pa3BUTb

CUHTYNTAPHOCTDb (VTBeD)K}J.eHVIﬂ CubD ' CDed)d)epmaHa) inward
spiral

axial
stretching

e §l cCOBCEM He crieumnanucT B 3TOn 0611acTu, Tak YTo
cocpepnoToyycb Ha uctopum c Al

e OpenAl obyyana HOBYIO Mofesb € 28 aBrycta, a 1 ceHTA6pS S ——
yc/blllana cjyx, YTo KTO-TO peLlaeT 3afa4yn TbicaYeneTums, u TS
BbiMycTuNa Ha 3apayvy ~10 TbicAY areHToB

e Yepes 88 yacoB pesynbTaT 6bIS1 FOTOB



https://openai.com/index/navier-stokes-solution/
https://openai.com/index/navier-stokes-solution/
https://www.claymath.org/wp-content/uploads/2022/06/navierstokes.pdf

YpaBHeHUs HaBbe—CTOKCa

e BO3HUK KOH(MNUKT ¢ TpnctaHOM
Bakmactepom u JIEBeHTOM
Anbneéere, KOTopble napannesnbHo
paboTanun Haj TOM Xe 3ajadven

e (CebacTbsiH bybek ns OpenAl
cBA3ancs ¢ bakmacTtepowm,
Npo3BYyYann Heyaa4vHble C/IoBa
(noToMm B3AATble Ha3aj), HO Tak
WN NHaye COTpyAHMYECTBA He
BbILLUJIO

Two proposals were offered to me. The first was that we post our Euler
result, and that OpenAl post its Navier-Stokes result the next day. The second
was that, after posting Euler, I alone write a paper presenting the Navier-Stokes
result, acknowledging that an internal OpenAl model had resolved it. Sebastien
twice asserted that he wanted Levent removed from authorship, and said it
would all be simple if only it were not the case that, and it was so annoying
that, Levent works at Anthropic. It was also said that if OpenAl posted after us,
they would say that we deserved the Clay Prize, and that we were the “closest
humans to the problem”. I declined both offers.

I said that if OpenAl released its result in the way proposed I would go
public with what happened. The reply was, “Why would you ruin your career?”
I replied that I am an academic, and asked why he thought going public would
ruin my career. The reply was, “If you don’t want me to be nice, then I don’t
have to be nice.”

Sebastien Bubeck & jo
"BW @SebastienBubeck

I would like to clarify a few things:

1) The screenshot is my reaching out to Levent to coordinate our
releases. | hope it’s clear from the message that we came in with the
best possible intentions.

2) I never ever asked for Levent to be removed from authorship of his
own work (as indicated by my text). | was surprised to learn during the
call with Tristan that they had only solved Euler and not Navier-Stokes;
after learning this we brainstormed possible paths forward. One option
we discussed was that Tristan could be the lead author on a rewrite of
OpenAl’s Navier-Stokes proof. It is in that context that | said “it would be
simpler if Levent was not an Anthropic employee” because | felt it would
be inappropriate for an Anthropic employee to author OpenAl’s work.
Importantly it was admitted that internal Anthropic models had been

used in their proof of Euler blowup; | therefore felt | could not consider




YpaBHeHUs HaBbe—CTOKCa

e [Ipo3By4yano n NpennonoXeHune, YTo
OpenAl Morna Bocnosib3oBaTbCA
npuBaTHbIMU JaHHbIMU U3
pasroBopoB bakmacTtepa ¢ Codex

e (CHayvana OpenAl ABHO 3TOro He
oTpuuana, NoToM NpoBesia
BHYTPeHHee paccnefoBaHne N BCE-
Taku onpoBeprna

OpenAl » (A e
@OpenAl

We congratulate Levent Alpdge and Tristan Buckmaster on their
remarkable mathematical work.

We (the researchers and the agents) did not see any of their work
through any means until they released it publicly — in particular, no
specific user data was accessed in order to solve this problem.

While unlikely, we cannot rule out that de-identified data derived from
their usage of our products helped improve our models.

However, our proofs differ significantly and even the precise results
proved are different in the Euler case (forced vs. unforced).

Following an investigation, we have confirmed that Buckmaster’s Codex prompts over
the two months preceding this announcement and paper on September 8, 2026, could
not have influenced the system in any way, including through training. The OpenAl
internal model used for this result was developed through large-scale reinforcement
learning on top of a previously pretrained model. Our proofs also differ significantly. In the
Euler case, Alpége and Buckmaster proved a result with external forcing, while OpenAl’s

system proved a result without external forcing.

Sholto Douglas & (A oo

é @_sholtodouglas

fwiw | think it is _extremely_ unlikely that user data had any influence
here - there is no way OAl would pull user transcripts for this, or
knowingly train on it in a way that would've influenced this.

| think its pretty important people don't run away with 'your user data
isn't safe in codex' - because it surely is (based on everything | can
assume from the outside)




OpenAl » (A e
@OpenAl

We congratulate Levent Alpdge and Tristan Buckmaster on their
[ C a remarkable mathematical work.

saresearchers and the agents) did not see any of their work
ntil they released it publicly — in particular, no
d.in order to solve this problem.

< |
OpenA ‘-ey"Pana»; a7 €cs "IT(;.T;O data derived from
pas3rg ' h Oye by n ise results
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ed this.
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ith 'your user data

Following an investigation, we have con
everything | can

the two months preceding this announcement and papérs

not have influenced the system in any way, including through training.
internal model used for this result was developed through large-scale reinforcemen
learning on top of a previously pretrained model. Our proofs also differ significantly. In the
Euler case, Alpége and Buckmaster proved a result with external forcing, while OpenAl’s

system proved a result without external forcing.



YpaBHeHUs HaBbe—CTOKCa

e dakTbl, KOTOpble HUKTO HE OClNapuBaeT.

O  HanpaBlieHue, KOTOpOe NMPUBESO K pelleHnto, passunu [uero Kopaoba u Jlyuc MaptmnHec-Copoa

o TpwuctaH bakmacTep n JIéBeHT Anbnére, akTMBHO ncnonbays u Claude, n GPT, gobunucb
cepbésHoro npopbiBa (blowup nog rnagkoit cunon ana ypaBHeHun diunepa n byccmHecka)

O peweHue anda ypaBHeHun HaBbe—CTtokca nonyynnu LLM-areHTbl OpenAl

e YTO KacaeTcs NpeMumn TbicAYeneTus:
., Clay Mathematics Institute

o Al-mogenu e€ B ntob6oM criyyae He gaayT,

o  OpenAl npAMO ckasana, YTo Ha NPeMUI0 He NpeTeHAayeT, Aa U
noaxoAsdulero Yenoseka Ha ctopoHe OpenAl BCE paBHO HeT

O  YyCNoBWA NpeMuu NpAMo npegnararoT yuynuTbiBaTb aBTOPOB
KJ0YEeBbIX UAen, BoleALunX B OKOHYaTeIbHOE peLleHne

e Tak yTo, gymMato, e€ pasgenat Kopaoba,
MapTtuHec-Copoa, bakmacTep n Anbnére, Kak U 4OJSIHKHO
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e T[aKuTo, A
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YpaBHeHUs HaBbe—CTOKCa

e ..BOT B 3TOM rpaduke 13
aHoHca OpenAl

e [lo cyTn, nXx BHyTpeHHAA
MoZefib JaneKo ornepexaeT
Astra, a Astra n Tak yxe
pellasna OTKpbITble 3a4ayu
HanpaBO W HaneBo

e 0O yem aTo roesopurt?..

Performance of GPT-6 Astra and our Internal Model on a curated set of @
open math problems

® GPT-6Astra @ Internal Model

Pass rate

0.5 A

0.4 A

0.3 A

0.2 4

0.1

¢/4/H/4

Test-time compute (log scale)



YpaBHeHUs HaBbe—CTOKCa

e ..BOT B 3TOM rpaduke u

e [locyty,

Test-time compute (log scale)



3. JleTHMe peakyuu

Jltopgen paccTpanBatoT He caMu COBbITUSA, @ TO, Kak OHU NX
BOCMPUHNMALOT.
anukrert

They must be true, because, if they were not true, no one would
have had the imagination to invent them.
loagppun Xapan o popmynax PamaHygkaHa

A new scientific truth does not triumph by convincing its
opponents and making them see the light, but rather because its
opponents eventually die, and a new generation grows up that is
familiar with it.

Makc lNnaHk. HayyHasi aBTobmorpagpus



Vibemathed

e Bo-nepBbIx, YTO6bI CNEAUTb 3@ ycrnexaMmn Un CaMOCTOSITENTbHO B HUX
yyacTBOBaTb, peKoMeHAayo vibemathed.com; aTo CeHTABPbCKME CKPUHLLOTDI:

€ Tracked problems

721

494 fully resolved - 3 unde...

10,159

4 Latest

Most recent results

Deterministic k-server

Stoneham prime-support ..  Al-discovered
Z(p,q)-numbers Al-discovered
Under review

Undecidability of Medvedeuv...

Normality of Stoneham Sum  Al-discovered

X Combined years open

before Al closed them

14 Sep

12 Sep

12 Sep

11 Sep

10 Sep

© Lean-verified

155

machine-checked

450

A~ This week

Most significant of the last seven days

Euler blowup, smooth force

Boussinesqg blowup, smooth force

Z(p,q)-numbers Al-discovered
Complex Grothendieck low...  Al-discovered
Normality of Stoneham Sum  Al-discovered

2, Community members

6 verified - 318 votes - 79 c...

70/100

45/100

30/100

30/100

25/100

“ Latest activity

Edits, submissions and discussion - all members

HiddenHawk615 commented on
Navier—Stokes Millennium Prize
problem: finite-time breakdown with
smooth forcing

Matarisvan set the more links and 2 other
fields on Completeness of Maximally
Entangled States for Pseudo-Telepathy

Matarisvan set the year posed and 1 other
field on The Huang-Jiang-Oblomkov
Conjectureata=3

Matarisvan changed the what the ai did
and 4 other fields on The Mihail-Vazirani
Conjecture to “The Al use section states

21 minutes

7 hours

16 hours

21 hours

ago

ago

ago

ago
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camMu rnogasanu
3asiBKM Ha aToT
caut

Navier-Stokes Millennium Prize problem: finite-time breakdown with smooth forcing raE
18 1
® Proved | Under review Al-discovered

(OpenAl claims to construct a smooth finite-energy solution of the three-dimensional incompressible Navier—Stokes equations, starting from a fluid at rest and driven by smooth forcing, that
develops a finite-time singularity. The construction is claimed both on R*3 and in the periodic setting, thereby establishing statements C and D of Fefferman's official Clay formulation. If the...

PDEs; fluid dynamics; singularity formation

For the three-dimensional incompressible Navier—-Stokes equations with positive viscosity, do there exist smooth divergence-free initial data and smooth external
forcing for which a global smooth physically reasonable solution does not exist? The Clay Millennium Prize formulation allows this to be established either on R*3
(statement C) or on the periodic three-torus (statement D).
Posed by Jean Leray (1934), whose weak solutions left smoothness open; stated as Millennium alternatives (C) and (D) by Charles Fefferman for the Clay
Mathematics Institute in 2000, 1934

Open 92y" Model Unnamed internal OpenAI model (OpenAI) Solved 2026-09-05

@ Lean-verified Significance 87" B < Submitted by LucidHawk551 on 8 Sep 2026 O 5

Absence of critical Bernoulli bond percolation on Z< in every dimension d > 2 e proved  Under review | | Al-discovered alfy
i 5 0

(Claims (p_c) = O for every d = 2, by proving Kozma-Nitzan Conjecture 3 and its reduction to critical percolation. The previously open dimensions 3 < d <10 are included. The formal statement
concerns vanishing at p_c; continuity of on the whole interval is a classical consequence rather than the formal target. No claim is intended concerning site percolation or other lattices.)

Percolation theory; mathematical statistical mechanics

For nearest-neighbour Bernoulli bond percolation on Zd, let B(p) be the probability that the open cluster of the origin is infinite, and let p, be the critical parameter. Is
6(p.) = O for every integer d > 2?

Posed by Harry Kesten, Percolation Theory for Mathematicians (1982), which is where Duminil-Copin's survey traces it; restated as Conjecture 1 of his 2018 ICM
survey, 1982

Open 44y' Model Anthropic Claude models (specific version undisclosed) (Anthropic) Solved 2026-09-03

@ Lean-verified Significance 78* B E Submitted by BoldPanther302 on 8 Sep 2026

Finite-time blowup for the 3D incompressible Euler equations with smooth forcing e proved ( Al co-developed =y
12 0

(Yes. Theorem 1.1: for every r_0>0 and z_0 there are a time T_*>0, a divergence-free axisymmetric u_Oe C_c"*= supported in a fixed solid torus with nonzero swirl and zero meridional velocity,
and an axisymmetric force fe C*=( R"3x[0,T_*]) supported in that torus, with a solution smooth on [0,T_*) for which circulation and meridional velocity stay bounded while ll(t)ll_= and lI(t)ll_>...

Fluid dynamics; singularity formation for incompressible flow

Can a solution of the three-dimensional incompressible Euler equations on R3, started from smooth data and driven by a force that is smooth in space and time up to
and including the blowup time, lose regularity in finite time? Finite-time singularity formation from genuinely smooth data is the central open question for the
equations. Elgindi obtained blowup for C solutions in 2021, and Cérdoba and Martinez-Zoroa built a multiscale program producing forced blowup for related
equations with forces of limited regularity, but no construction reached three-dimensional Euler with a space-time smooth force. Note on the forced formulation,
since it is easy to misread: alternatives (C) and (D) of Fefferman's Clay problem description do permit a smooth force obeying rapid space-time decay, so forcing is not
a dodge and the forced route is a genuine path to the prize. It is a path for Navier-Stokes with viscosity, however, and not for Euler, which Fefferman's description
excludes from the prize list.

Posed by Leon Lichtenstein (1925) and Nikolai Gunther (1927), whose local existence left global regularity open; Elgindi states the smooth-force form as his
Oueetion 1 1 1928
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The Proportion of Zeta Zeros on the Critical Line e Proved = partial | | Al-discovered ralE

28 0
(An unconditional record, not a resolution: the Riemann hypothesis is untouched, and Anthropic states it does not expect these techniques to lead to a proof of it. The paper is explicit that these
are lower bounds only - the remaining third of the zeros are not shown to be off the line, merely not reached by the certificate. What it does settle is a question that was posed. Goldston and..

Analytic number theory

The Riemann hypothesis asserts that every nontrivial zero of the zeta function lies on the critical line. Short of proving it, the standard measure of progress is the
proportion of zeros known unconditionally to lie there: Selberg established a positive proportion, Levinson reached a third in 1974, Conrey two fifths in 1989, and the
record stood at T"’é for zeros that are simple and on the line, and 0.6603 for distinct zeros.

Under the Riemann hypothesis, Montgomery deduced % simple from the pair-correlation second moment in 1973. His prime-side evaluation was already
unconditional; RH entered only to read the zero side as a positive sum over real ordinates. Goldston and Suriajaya isolated that termwise positivity as the remaining
obstacle and asked what would follow if it could be removed.

This removes it, proving unconditionally that at least % of zeros are simple and on the line and at least % are distinct - 67.25 . . . % and 0.83625 with the

Montgomery-Taylor window.

Posed by Bernhard Riemann (1859) for the hypothesis; the proportion ladder runs from Hardy and Selberg through Levinson and Conrey Open ="

Model Claude (unreleased research version) (Anthropic) Solved 2026-08-10

@ Lean-checked, statement unaudited Significance 68* B P Submitted by SwiftTapir695 on 10 Aug 2026 © 4

The (3,4, 00) Modular Family of 2-Tori as a Complex Structure on S 6 o Proved (Underreview) ((Alco-developed A~

1| 0
(Claims an explicit compact complex threefold X, fibred over P*1 by complex 2-tori via period functions on the (3,4,«) orbifold, degenerating to a del Pezzo-of-degree-six fibre (identified opposite
sides of its hexagon) at one point and to bielliptic multiple fibres of multiplicities 3 and 4 at the other two. Argues X is simply connected with H_*(X;Z)=H_*(S"6;Z), hence diffeomorphic to S$6,...

Complex geometry; differential topology

Hopf's problem, posed in 1948: does the six-sphere S% admit an integrable complex structure? S%is one of only two spheres carrying an almost complex structure at
all (the other is SQ), from the octonions' multiplication, but almost complex structures need not be integrable, and whether that one - or any other - integrates has
stood open for 78 years through a history of disputed attempts, including a widely discussed 2016 argument by Atiyah that did not hold up. This paper claims yes: it
builds an explicit compact complex threefold X, fibred over P! by complex 2-tori degenerating at three points, and argues X is simply connected with the integral
homology of Sr', hence diffeomorphic to it.

Posed by Heinz Hopf, 1948 Open 78y Model Claude (Anthropic) Solved 2026-08-24
O Preprint Significance 65° B < 08
Jacobian Conjecture e Disproved ( Al-discovered A

(n = 3; plane case open)

Algebraic Geometry

Every polynomial map C" — C" with constant nonzero Jacobian determinant is invertible, with a polynomial inverse.

Posed by Ott-Heinrich Keller, 1939 Open 87y' Model Claude Fable 5 (Anthropic) Solved 2026-07-20
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Years open when resolved

131 entries are partial results or variants, which have no age at resolution. 145 of the remaining 590 lack a posed year or a score.



JlengeHcKkaqa geknapauyus

Leiden Declaration on
Artificial Intelligence and
Mathematics

This declaration calls for action to address the challenges posed by the use of artificial

ﬂ e |7| D.e HCKas D.e Kna Da Ll NA (2 NHOHA 2026) intelligence within mathematics research. It is the result of a community initiative and is

LleHHOCTM:

(@)

(@)

endorsed by the International Mathematical Union (IMU).

rnaBHOe B MaTeMaTuKe — [0Ka3aTeNlbCTBO
y pe3ynbTaToB eCTb aBTOPbI (CflaBa U OTBETCTBEHHOCTb)

JloKasaTeNIbCTBa NPo3payHbl U BepndnumpyemMbl
He3aBNCKMMO

MaTeMaTUKN XOTAT, YTOObI pe3ysibTaTbl NPOBEPASINCD

LleHEH He TOJIbKO pe3ysbTaT, HO U
NOHUMaHUe coobLLECTBOM


https://leidendeclaration.ai/

JlengeHcKkaqa geknapauyus

Leiden Declaration on
Artificial Intelligence and
Mathematics

This declaration calls for action to address the challenges posed by the use of artificial

” e MD.e HCKas ﬂ.e Kna Da Ll NA (2 NHOHA 2026) intelligence within mathematics research. It is the result of a community initiative and is

endorsed by the International Mathematical Union (IMU).

Yrposbl:

(@)

(@)

npaBAonoAo6HbIe, HO HEBEPHble A0Ka3aTebCTBa
aTpmnbyuus pasMblBaeTCS

MEHSAIOTCA CTUMYbl, HAapYyLLIAKTCA MeXaHU3Mbl HalnMa U
bunHaHCcMpoBaHuA

00bABNEHMUSA yepes rpecc-pesin3d MewwaroT npoBepke

dBTOHOMWMA MaTeMaTUukKun TepaeTcd, NoHMMaHue
MOXXET NoTepATbCA rNMpn aBToOMaTn3aumnnm



https://leidendeclaration.ai/

TepeHc Tao

e TepeHc Tao (poknaz Ha ICM 2026):

e [lopoxxaeHne KOPPEKTHOro

f i — .
Open problems proof generation. 'Unwerified squtlons|
AJOKa3aTesibCTBa — HE KOHeL
MaTeMaTn4eCcKoro rno3HaHumd lproof verification
e [lanblue ewe war ynyyiieHns [ Well-written solutions | £ [verified solutions|
N3J/100KeHNA, B KOHLUE KOHLOB
“KAHOHUKANN3 aLm q” proof publication "prggf 'Fi.i.g.;.e;stion
e Tao npeanaraeT CABUHYTH Accepted solutions Ti \Deflmtlve solutlons\

canonicalization

hoKyC C NOPOXAEHUSA
JAoKasaTenbCTB U NpuMopuTeTa
Ha “proof digestion”

(xoTa noyeMmy 6bi Al BCKOpe He NPeB30NTU NOAEN 1 30ecb?..)


https://teorth.github.io/tao-web/slides/age-of-ai-icm-2026.pdf

Tumotu layapc

e TwumoTtu lMayapc (26 nrona 2026) He noanucan
JlengeHcKyo geknapauuto

e Bo3spaxaeT NpoTMB aKCMOMbI YeNT0OBEYECKOro aBTOPCTBA
(KTO moKasan TeopeMy O eAMHUYHbIX PaCCTOAHUAX?)

e bountca notepu MateMaTU4Yeckomn KynbTypbl: "Imagine... a
pandemic broke out... wiped out all mathematicians and
nobody else. All the literature would still be there, but
nobody would have the faintest idea what to do with it."

e Kak un Tao, npeanaraet casuratb (OKYC Ha
proof digestion, xopolune o6bACHEHUSA


https://gowers.wordpress.com/2026/07/26/thoughts-about-the-leiden-declaration/

TumoTm Mayapc

e TumoTun Mayapc (26 nrons



https://gowers.wordpress.com/2026/07/26/thoughts-about-the-leiden-declaration/

Muxann Bepbunukum

IMumer Misha Verbitsky (L tiphareth)
’ @ 2026-08-12 19:15:00

Muxaunn Bepbuukuin (12 asrycta 2026): “B nocneaHue Hepenn 2-3 cBepluniach
Tuna pesontouunsd, LLM oTKkpbiBaeT ogHa 3a Apyroun notpscaroume
MaTeMaTudecKue pesynbTraTbl, XOTA NOKa B OCHOBHOM KOHTpNpuMepbl. He
KOMOWHATOPWKY ######, He BTOPOKYNbTYpHOeE ###### #####, a peanbHO
MaTeMaTuKy.

[lymMato 4TO Taku Mbl BCE B CKOPOM BpeMeHU byaeMm to3aTb Al 6ecrnepepbIBHO.
XoTAa 3aKkasbiBaTtb LLM nnucatb MOU CTaTbu A BCe-TaKM HE XO4Y, eCTb PUCK
yBJieubCs, yTepATb afeKBaTHOCTb M Ha4YaTb MacCOBO MPOU3BOAUTD Y)KacHoe
#####. MHoOrve (xopolune) Koneru yxe ckatunmcb. xuxao (Hawa) Bcerga
yKasblBaeT, YTO 9TO BOT HanMcaHo poboTamu, a Apyrve konneru (MMeH He
HasblBato, NpodeccruoHanbHasi 3TMKa He BeJsIUT) BKOHeL,
##H###HHEE, BbIKNablBaOT B apXMB NOJSTHOE OWNOOK #####i##,
N yBEpPEHbl, YTO HUKTO He AorajaeTcs, YTO OHO
HanuncaHo po6oTtamn.”



https://lj.rossia.org/users/tiphareth/2776720.html

Proofs and Prompts

Proofs and Prompts

Notes from the common room

e KonnektunBHbln 6nor Proofs and Prompts. MNMepBbiin nocT — oT MapTuHa
Xanpepa (bungcoeckasa meganb 2014): “Writing mathematics in the age of Al”:

@)
@)

Hy>XHO 60bLUe NOA03PUTENIbHOCTU B OTHOLWEHUU Al-gOKa3aTenbCTB
MakcnMarsnbHO NOSHO pacKpblBaTb posb Al-cuctemM B cTaTbsAX (34€Ch,
KOHEYHO, eCTb O4YeBMAHas NPo6IemMa)

NckaTb NepBOMCTOYHMKM (MOAEenmM YacTo “3abbiBatoT”,

OTKy/Ja B3ATbl UJEN — BNPOYEM, 3TO NOKa)

Ctunb: "Please do not copy / paste the output of an Al system into your
article... The reader is interested in your thoughts.
Do not insult them by spending less time to write
a paragraph than it takes them to read it."



https://proofsandprompts.com/all-posts/
https://proofsandprompts.com/2026/08/07/writing-mathematics-in-the-age-of-ai/

[TncbMo pUNACOBCKUX NaypeaToB

e [locne HaBbe—CTOKCa 25
dbunnacoBCKNX naypeaTos,
Bkntovaa enunHa, CMupHoBa n
Tao, nognucanun oTKpbIToe

AUCHMO; €ro My MPOcTo A Severe Misalignment
e of Al in Mathematics

e [n1laBHaA MbIChb: peweHne 3aaaud
— WHCTPYMEHT AN1d AOCTUXEHUA

NMOHNUMaHUA, a NOHNMaHWNE U eCTb
CyTb MaTeMaTuKW Over the last few months, the mathematical capabilities of LLMs have improved

Published 11 September 2026 - DOI 10.5281/zenod0.22737750

dramatically, to the point that they can solve major outstanding problems in many fields of
e [losaTomy Al-koMnaHuK

OKa3blBakOT MaTeéMaTuke
MeABEXbIO yCIyry, npon3soan
JOKa3aTes/ibCTBa 6€e3 NoOHMMaHMUS

mathematics. However, the push by Al companies to solve mathematical problems as a
benchmark is detrimental to the science of mathematics, and to the mathematical
community. The goals of the Al companies and the goals of the mathematical community

are severely misaligned. We see these as part of broader alignment issues impacting other

scientific and creative professions, as well as the whole of society.




[TncbMo pUNACOBCKUX NaypeaToB

e MoE MHeHMe: PUNACOBCKUE naypeaTbl, KOHEYHO, 3HAIOT, B YEM CYyTb MaTeMaTUKU, TYT He

MNOCMopwLLb

e W pa, pokasartenbctea ot LLM yacTo HepAwinBbl U TPYAHbI 414 NOHUMaHUA

(xoTa 6e3 npoBepku B Lean
OHM 06bIYHO U HE CYNTAIOTCS)

e Ho A coBeplLUeHHO He NOHUMaLD,
Kak OTCroAa cnefyeT BbiBO[,

e JlokasaTesIbCTBO MOXET NMOMOYb
NOHATb 06NacTb, a B XyALUEM
c/ly4ae He NOMOub,

HO KaK OHO MOXXEeT romMeluaTb
NOHUMaHUIO?..

discussions, simplifications. At the end of this process, one will ideally find a textbook
presentation of the results suitable for any graduate or even undergraduate student to
study. Some of the mathematical ideas pursue their journey even further to become,

decades or centuries after, tools that are understood and used by the whole population.

Often these solutions are announced in a rush, leaving no time for a proper writeup, the
isolation of new methods and ideas, and citing relevant previous work of others. As in all
creative professions, this raises severe attribution and plagiarism questions. Moreover,
without the willing mathematicians who must take care of their development and
integration into the mathematical canon, Al-conceived ideas would never become fully

alive and the crucial human transmission chain between mathematicians would be lost.



e CKOTT ApMCTpPOHI

[TncbMo GMNACOBCKUX NnaypeaToB  (Copoonsa)

> . > > Scott Armstrong &
KCTaTVl, C nepBou pewleHHoO 3aga4yen g P ————
TbicsAYeNeTUa ObIJ1I0 MOXOXeE:
ﬂepenbMaH 0|'|y6n|/|KOBan TpyaHOE

JlOKa3aTes<IbCTBO, He crneLwinn ero Obviously the openAl construction of the Navier-Stokes blow up is a

huge, huge contribution to the field. It will take us PDE analysts some
06bﬂCHﬂTb’ v COO6LU'eCTBy time to understand it well. (Longer than a week, but perhaps less than a

NOHaA06UNUCb rodbl, YTOObI €ro —
OCO3HaTb

| disagree with this.

Soon some of us will understand it, and hopefully rewrite it in a way that
Bmﬂen nn KTO-HI/I6yp,b B 3TOM OFpOMHyI-O others can follow. When this is done, our human understanding of these
|'|p06neMy? EblT K ﬂepenbMaH important equations will be past the bottleneck we've been stuck at for

100 years since Leray.
«misaligned»?.. HeT, ero (cnpaBeanueo)
yecTBOBaIu What is weird is that, up until now, proofs like this have always emerged
AFTER human understanding. But that is not the case any more. From
now onwards, human understanding will typically lag the proofs, which
will first be written by our machines.

The understanding however WILL follow closely behind.




The Age of Wonders and T

CKOTT AapOHCOH,
15.09.2026

errors

If you want to know my current take, you simply start with the one above, then
update on the fact that the wild prophecies have come true. The first
rumblings, I'd say, came a decade ago with AlphaGo, they got noticeably louder
with LLMs and coding and reasoning agents, and they’ve accelerated this summer
and fall into a crescendo of wonders and terrors that one needs to be a particular
kind of idiot to deny.

I recoil from the neverending shell game where you say “oh sure, of course Al
can now [escape from its sandbox / solve Millennium Problems / whichever
dramatic thing it most recently did], no one ever denied that [I did deny it], wake
me up when AI does [thing AI hasn’t yet done but is going to do next
year], that’s when TI'll reevaluate my whole worldview [no I won't].” Where no
matter how fast the rollercoaster accelerates, even after your whole familiar world
has vanished behind you, you're still inventing reasons why it doesn’t count.

My position on Al is merely the conservative, skeptical position of 2006, updated
with intellectual honesty for the reality of late 2026. And that position, if you need
me to spell it out, is as follows:

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

It seems to me that the Singularity has already started; it's just wildly unevenly
distributed. Yes, I still unload the dishwasher and clip my toenails. On the other
hand, in whatever years I have left, I don't expect that I'll ever again prove a
theorem because I'm actually needed to prove it. If I do, it will only be for my or
others’ enjoyment or edification.

The test is this: if we took the news of these past few weeks and sent it back in
time twenty years, would I agree that it looked like the beginning of an AI
Singularity? The intellectually honest answer is: yes, absolutely. But then that's
all we need. No backsies.

My purpose here is not to adjudicate the dispute. Yes, in swooping in with vastly
greater resources once it had gotten wind of progress on Navier-Stokes, OpenAl
seems to have acted in a way that some might describe as “unsportsmanlike.” No,
I don't find it plausible that OpenAl’'s models meaningfully benefitted from being
trained on Buckmaster and Alpége’s chat logs. But this leaves a crucial question
unanswered: what exactly did OpenAl know about Buckmaster and Alpdge's work
and when did it know it?

Anyway, as Zvi points out, it's easy to get hung up on the details and lose sight of
the high-order bit: namely, that it seems safe to say that human mathematicians
are forevermore dethroned as the main theorem-proving entities on planet earth.
I feel privileged to have had the traditional kind of career in theoretical computer
science in the last decades when that was possible.

If we were just talking about Navier-Stokes, you might accuse me of jumping to
conclusions here. But we're not. In the areas I know best (such as quantum
complexity theory), and presumably other areas as well, there’s now a deluge,
with longstanding open problems both major and minor falling by the day.

Go to the arXiv or ECCC. Pretty much all the papers that I'd be interested in now
include “Al statements” near the acknowledgments (as this is often the central
thing I want to know, I wish I didn’t need to scroll to the end of the paper to find
it!). These statements can range from “our main result came entirely from GPT-6,
but we understood it and take responsibility for it,” to “the results came from an
interaction between the human authors and AI” to “we used AI, but only for
proofreading and other incidental things” to (mad props!) “the author did not use
Al for anything.”



https://scottaaronson.blog/?p=10062
https://scottaaronson.blog/?p=10062

The Age of Wonders and T

If you want to know my current take, you simply start with the one above, then

CKoTT AapOHCOH,
15.09.2026

errors

update on the fact that the wild prophecies have come true. The first
rumblings, I'd say, came a decade ago with AlphaGo, they got noticeably louder

with LLMs and coding and reasoning agents, and they’ve accelerated this summer
and fall into a crescendo of wonders and terrors that one needs to be a parti

in with vastly
okes, OpenAl
anlike.” No,

My purpose

kind of idiot to deny. e no S from being
S dani. YO

I recoil from the neverending shell game where 10’“ ery \0“9 p\eﬁ\t\l e p\\ jal q}Jestlon
can now [escape from its sandbox / so 113 e V ot O \“a{_ o s work
dramatic thing it most recently di GKO { sO 0‘.‘“ \_O\d S (00i ’
me up when Al does Ls o ons NP of v wes P

p n 0\“U x v# \"(\5)‘ ¢SO et’(.e‘ sight of
year], that’s w 31“’ (d‘ S no (ob\e a\‘\e( t a‘() 21
matter how, 1 ' “ea ce k\'\O» . geS‘ the N ) \“e oV aticians
has vanis Q x \ S(_‘\e“ et 9 nse 0 ‘ ’(_‘(\e\’ £\9 et earth.
— mo(s mpu{er g Ou‘ ol ‘ res‘)o a ‘_\\ computer
wi);hpintell r ‘-\ca\ o ome 0 “ost\\e ob\e

ore ut S the 1of Pf
me to spell (_Y\e sl abo d b\l malo
nn (e \;e\'\l es, you might accuse me of jumping to
(" L)%
AAAAAAAAA by en ome
AAAAAAAAAA e e 0 S . In the areas I know best (such as quantum
AAAAAAAAAA a\l\“ \ut‘\o(\s presumably other areas as well, there’s now a deluge,
on S ing open problems both major and minor falling by the day.

It seems to m :
distributed. Yes, \ Go to the arXiv or ECCC. Pretty much all the papers that I'd be interested in now

hand, in whatev
theorem because
others’ enjoyment

only be for my or

The test is this: if w of these past few weeks and sent it back in
time twenty years, wou agree that it looked like the beginning of an Al
Singularity? The intellectually honest answer is: yes, absolutely. But then that's

all we need. No backsies.

include “Al statements” near the acknowledgments (as this is often the central
thing I want to know, I wish I didn’t need to scroll to the end of the paper to find
it!). These statements can range from “our main result came entirely from GPT-6,
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interaction between the human authors and AI” to “we used AI, but only for
proofreading and other incidental things” to (mad props!) “the author did not use
Al for anything.”



https://scottaaronson.blog/?p=10062
https://scottaaronson.blog/?p=10062

LLlaxmaTbl U MaTemMmaTuka

[MoyeMy-To YacTo BCTPeYatoTCs CpaBHEHWUSI C
llaxmMaTaMu: WaxmaTtbl Nepexxmnn KOMMbloTEPHYHO
PEBOJIIOLNIO U faXke CTanv ropasfo nonynsipHee nocne
Heé (Hanpumep, 31echb)

Ho o4eBMAHO, YTO 3TO COBCEM APYroe Aeno: waxmarbl
KOPPEKTHO 6bI10 6bI CPAaBHUTL C MaTeMaTUYECKUMU
onnMnunagamu, n 3fecb, KOHEYHO, TOT pakT, 4to GPT
5.6 n Claude Fable pewnnu Bce 3agaun IMO 2026,
HUYEMY He MeLLIaeT N MOXKET 6bITb TaK Xe NoJsie3eH, Kak
B LUAaXmMaTax

Ho ecnu 6bI 6bl5ia Hayka O LWaxmaTax...



https://proofsandprompts.com/2026/08/12/the-end-of-an-era-in-mathematical-research/

4. lllecToe oKTA6pPS

O CKOJIbKO HaM OTKPbITUX YyAHbIX
[OTOBAT NPOCBELLEHbS AyX
N onbIT, CbIH OLWNOOK TPYAHbIX,
N reHnn, napagoKcoB Apyr,
N cnyyan, 60r nsobpeTtaTteno...
AnekcaHap lNywKnH

Bo MHOron MygpoCTy MHOIO neyvyanu; u KTo yMHOXKaeT
NO3HaHMS, YMHOXKaeT CKOpPOb.

Ekknecunacrt 1:18




YTO cny4ynnocb 6 oKTAGPS

XpoHuka 2026 rofa: oT e AUHNYHbIX PacCTOAHUIA A0 722 pykonucen

e OpenAl Bbinoxuna Ha GitHub 722

o— 20 Mman OpenAl: onpoBeprHyTa runortesa dpaélla o eANHNYHbIX PacCTOAHUAX

pyKoMnucwu, CrpynnmupoBaHHble B 372 wai
o i 2 vioHA NenpeHckas peknapaums o6 Al u maTemaTuke
«ceMenctea» pe3yn bTaToB 1 10 niona  GPT 5.6 Sol: pokasaHa runoTesa o ABONHOM MNOKPLITUMN LUKNaAMKN

VIOHb 20 viona  Claude Fable 5: koHTpnpumep K runotese o akobunaHe

e Bcé nonyyeHo ogHOW BHYTpPEHHEN
Mognenbto (BUAMMO, TOW Xe, YTO pelumna
HaBbe—CToKca) —

22 viona 1. PeibuH + GPT 5.6 Pro: onpoBeprHyTa runotesa [ilnHuua-rapra-rémaxca

27 wiona  W. U3nHb + GPT 5.6 Sol: nokasaHa runotesa Kpyase

1 asr. OpenAl Astra: «aecsaTb NPOABMXEHUIN», BKAOYAA Hecouyeckune rpynnbi

10 asBr. Claude: 6onblwe 2/3 Hynen {(s) Ha KPUTUYECKOWN NPAMON

(] Mop'en nNnn penn O).KMH n ~4000 OTKp blTbIX .9 8 ceHT. OpenAl: 3apaya TbicayeneTuns ob ypaBHeHusx Hasbe-CTokca
3ap'aq, Ha Oﬂ,” H pe3yn bTaT B Cpe,D,HeM 11 ceHT. [MMucbMo punacoBckux naypeatos «A Severe Misalignment»

o BLYCE 29 ceHT. AGMAI: pekoMeHaauum ob oTBeTCTBEHHOW Ny6nvkauum
yu'lno CTO” bKO Bbl4 McneH n M' CKO” bKO 5 OKT. Claude + AnmaH n Bacunescka-YunbsiMC: onpoBeprHyTbl runotessl 3SUM un APSP
yXO,D,VIT Ha Tle yaca pa3MbILLIJ'IeHVII7I :— 6 OKT. OpenAl: 722 pykonucu, 372 ceMelCTBa pe3ynbTaToB
ChatG PT Pro CeHTSBPbL ./ 7 OKT. OTo3BaHbl TpU pykonucu; 3aasneHune Association for Human Mathematics
8 oKT. Proofs and Prompts: «100+ reactions to 100+ solutions»
15 oKT. Simons Foundation, OpenAl n Anthropic: $15M Ha noHuMaHue Al-pe3ynbTaToB

e Lean-dpopmanusaunm npunoxeHbl K 300
N3 719 OCHOBHbIX pe3ynbTaToB, U UX oxTHGp
CTaHOBUTCS 60NblUe

_ ¢ OpenAl - Anthropic 4 moanc OGNeHOCTyngIMM MoAEnAMM ‘ PRAKKMR cooemeCTBa

20 okT.  Tao: pa3bop Hynewn 3urens un Al-«yenneHax» B ayxe Polymath

—>-o—ie

21 OKT. CoobuiecTBo: K AN YMHOXeHUs Yucen aopocna ao 0,0023



10% ycnexa

e CKOTT AapoHcoH: 372 pesynbTaTa Ha ~4000 3agayd — ato npumepHo 10% ycrnexa nocrsie ogHOM
TPEX4YacoBOM MONbITKN Ha 3aJa4vax, Hag KOTOpPbIMM COO6LLECTBA AyManu rogaMu; a Beb B aBrycre
[ecaTb pelweénHblx 3aaad oT OpenAl Ka3zanucb ceHcaunen; Mo pofHas TeopeTudeckas MHpopmMmaTmKa —
Ha nepBoM MecTe (HO HMKakoi kpuntorpaduu!)

TeopeTuyeckas nidopmatuxa NG 20
Kom6uxatopuka NG -7
Anrebpavyeckan u komnnekcras reovetpus NG 36
EOE R e
T e e L e e,
OuddepeHumnansHas reometpus NG 2©
MatemaTuyeckas ¢puzuxa [INNIGTGNGNGENEEEEEEEEEEEEE 25
OnepatopHbie anretps NG 1
Tononorus NG 15
Anre6pa INNNINEIEGEGEGEGEEEEE— 1
BewecTtsenHbiit u komnnekcHein aranvs [ NG 16
YpasHenus 8 vacTHeix npoussoaHsix NIINIGIGGGEGNEGNGNGNGNNNNNN 16
Beinyknas n metpuyeckas reometpus NG 15
Teopusa rpynn NG 14
NuHamuyeckue cuctembl v aproguyeckas Teopus NG 12
®yHKuvoHanbHbin aHanv: NG 11
MatemaTuyeckas norvka NI ©

0 5 10 15 20 25 30 35 40
YUCNO CEMENCTB pe3ynbTaTos




Y10 A 6bI BbIAECNU

003: kBasurmnortesa PumaHa

032: runoTtesbl Xomxa 1 TenTa A/ BaXKHbIX C/ly4yaeB

004: pecatasa npobnema mnbbeprta Hag Q

034: runoTesa nsobunus

002 + 006: bépu—CBuHHepTOH-Lanep u Nlonadenba

159: runoTtesa SpaéELwa 06 apudmMeTUYecKnx nporpeccusx
102: runoTesa yHMUKanbHbIX Urp

103: L=RL=BPL

107: yMHOXeHMe MmaTpumy, W < 2,25

106: yMHOXeHue yncen 6bicTpee O(n log n)

005 + 017: nocTtosiHHas KatanaHa 1 Mepa uppauuoHasbHOCTHU T




003: kBasurnnoTtesa PnmaHa

e [unoTtesa PumMaHa: Bce HeTpuBMasbHble Hynu (s)
nexxart Ha npAMon Re s = 1/2

KBasurunoresa PumaHa: nonoca Re s > 7/8 cBo60Ha OT HyJei

e KBasurunotesa: Hynen HeT XoTHa 6bl B nonoce Re s 607 ?
® Hynn (s)
>1 - §; 6onblue BeKa BCe N3BeCTHble obnacTu 6e3 ¢ Ha KpUTUECKo
. . 50 - npsiMon
Hynewn cyxanucb K npsmon Re s =1 *
e OpenAl: Hn y ogHOM L-pyHKunK Oupuxne, 401 ¢
BkNtoyas {(s), HeT Hynen npu Re s >7/8 " ¢
g 30 * 3
. o - | Hynei Het
e Cnepctaue: Ti(x) = Li(x) + O(x”/8*¢), cTeneHHo ¢ (OpenAl, 6.10.2026)
©
OCTaTOK B 3aKOHe pacnpefeneHus npocTbix 20 !
¢
e Kanerapu: “WTF”; JIuxtmaH: camoe 3Ha4ynTenbHoe 10] [oacomenarotnacn |
6es Hyneit: oHa cyxaetca —
Al-pocTmxeHune B MatemMaTuke «C 60/1bLLINM KRes=1(1899-2015) |
0 | —
OTpbIBOM» 0 12 7/8 1

Re s




032: runoTte3bl Xoa)ka n Tenta

e [unotesa Xogka (3afava TbicayeneTus): Ha
rmaakom nNpoekKTnBHOM MHOFOO6pa3VIVI
Ka)KﬂbII7I paLlMOHaﬂbeIIZ Kj1acC Tuna (p, p) — runoTesa XohKa: KaXxabli paLmoHanbHbIi kKnace Tuna (p, p)

6 npefcTaBfieH anrebpamyeckm LMKIOM
Knacc anreopanieckoro umkina pomb6 Xomka abeneBa MHOroo6pasuna paamepHocTy 3

e OpenAl: runoTtesa Xogyxa Ansi abeneBbix 0
MHOroo6pasuii C KOMMJIEKCHbIM 3 3
YMHOXXEHUEM e
TN - B
e Yepes TeopemMbl MunHa otctoga crnenyet n w Y 3 : :”;f&;:.?;ﬁ?fﬁoﬁr:“
rmnoTesa TelTa Ansa Bcex abeneBbix i CL ko
p' EN 1 BCe OHU anre6pawueCKMe
MHOroo6pasuii Haf, KOHEYHbIMW NONSIMU 3 0 3
3 3

e 370 He 3aKpblTas 3aa4a Ha MUJIUOH, HO
nocneacTBUSA OrPOMHbIE 0 “




004: pecaTtaa npobnema Mnbbepta Hag Q

e [unbbept (1900): HaNTM CNOCO6, KOTOPbIN MO AMODAHTOBY YPaBHEHUIO ONpeaenserT,
eCTb JIN Y HEero uesnoe pelieHue

Jecartasa npobnema NmnbbepTa Haf Q: HET anropuTMa, KOTOPbIA MO MHOTOYJIeHY

e Matuscesny (1970), C uenbiMu KoabdULMeHTaMK peLlaeT, eCTb M y HEro paLyoHanbHbIi KOpeHb
3aBepLunB paboty [laBuca, x2 + y? = 1: pauMoHanbHbIX TOYeK
MaTHaMa 1 POBUHCOH: 6€CKOHEYHO MHOrro x? 4 y?2 = 3: HeT HN ofHOI
TaKoOro aJjiroputMa HeT (5/13,12/13)
gl

o (3/5, 4/5)
e [1ns pauMoOHasnbHbIX peLleHni

BOMNPOC CTOAN 60sblue
nonyeseka; OpenAl: n 3gecb
anropuTma Het !

NI

e [lymato, lOpunn Bnagummposny
obpapyeTcs




034: rmnoTesa n3obunnus

MNporpaMmmMa MUHUMabHbIX MOAeNen: knaccnbuuympoBaTb
anrebpanyeckne MHoOroobpasma Yepes nx «<sMMHMMasbHblE
Moaenun»

[MnoTe3a nsobmnua (abundance): ecnu KaHOHWYECKUIA
AVBU30P MUHUMaNbHOW MOAENN YNCNIEHHO 3D (PEKTUBEH,
TO OH MOSIyo6UIeH — HEKOTOPas ero KpaTHOCTb 3afaéT
Moppunsm

[nsi TpEXMepHbIX MHOrOO6pa3unii JokasaHa B Havane
1990-x (Musioka, KaBamaTta 1 gp.), B CTapLumx
pa3MepHOCTsX bblna OTKpbITa

KnroyeBon HegocTaroWwmi Wwar B knaccubumnkaumm
MHOroobpasum




002 + 006: BSD n runoTesa lonadenbna

e [unotesa BSD (3agava TbicayeneTus):
paHr rpyrirbl paunoHaJibHbIX TOYEK
3ﬂﬂV|I'|TVI‘-I€CKOl7| KpVIBOl7| paBeH I'IOpﬂ,D,Ky Bépu—CBuHHepTOH-Laiep n Fronadenbh: CKONbKO y KPUBOW paLMOHabHbIX TOYEK

y? = x3 — x + 1: paunoHarbHble TOYKM IvnoTesa Monadenbaa: paHru

Hyng eé L-d)yH KLUWWN B TOUKE S = 1 cKnagblBatoTCs Mo NpaBuIly Xopabl B CEMeNCTBE KBaApaTUYHbIX KpyYeHui

3.9)

50% 50%

e OpenAl: dopmyna BSD ansa KpmBblIx C
MasibiM KopaHrom rpynrbl Cenbmepa

e [unotesalonadenbaa: B ceMencTBe
KBaZpaTU4YHbIX KPyYEeHUI NOsIOBMHA
KpuBbIX UMeeT paHr 0, nonoBuHa — 1

e OTO 60ONbLUOK LLAT K ele oaHOW 3ajaye
TbICAIYENeTUs, XOTA OHa eLlE He 3aKpbITa -6+

0%

-|1 0 1 2 3 paHr 0 paHr 1 paHII' =2




159: rmnoTesa JpaeLla o nporpeccuax

e Ecnu pspg ns obpaTHbIX BENNYNH
9/1IeMEeHTOB MHOXecTBa A
pacxoauTtca, To B A eCTb
apudmeTmyecKkue nporpeccum

- o i
vnoTesa dppaéwa: ecnu pag X 1/a no a us A pacxoaurcs, B A ecTb apudmeTnyeckme
nporpeccuv ito6oi AvHbl (AN NpocTbiX — TeopeMa puHa—Tao, 2004)

MpocTble yncna fo 2100 (no 70 B cTpoke): 199, 409, ..., 2089 — nporpeccus

}'||-060[7| OJTNHbI 13 10 npocTbix ¢ warom 210

e OpaHa 13 rnaBHbIX 3afa4 OpAéeLla, . e . S : - : ) 8- . : . :IL” .
OYeHb C/I0XHAasA 1 BaXKHas T - - "

] m B ] = E @ ] ] ] 619
e YacTHble cny4au: NpocTble ymucna " - - . - e N :¢8-29 =
(MTpnH—Tao, 2004), nporpeccuu o B o B i Thmm "
anvHbl 3 (Bnym—-Cucack, 2020) S L 11:249 .
™ = moE " = " = " = : = T1459 "
e OpenAl: runoTtesa BepHa LLeSIMKOM "= ="% "% ' a%:a e " * & T: 5 i

m mom ] ] ] ] ] 1669
: " ] : . " = = : = ] {1.879 ]
"N " B o ® s =208 =




102: runoTe3sa YHUKaNbHbIX UTP

e XoT (2002): gns «yHUKaNbHbIX UrP» TPYAHO OT/IMYUTb NOYTYU BbIMOSIHAUMbIE CUCTEMDI
OrpaHnYeHnin oT NOYTU HEBbLIMOJIHUMBbIX; U3 HEE ClielytOT TOUYHbIE MOPOru
HenpuonmkaemocTn: MAX-CUT Henb3ss NpuonmMsuTb Nydile anroputma NemaHca—
YunbsimcoHa (0,878...), BepLUMHHOE NOKPbITUE — Nyylle YeM B 2 pasa...

mnoTesa yHI/II;aJ'IbeIX Urp = TOYHbIE NMoporn HeI'IpI/I6J'II/l)K86MOCTVI

Y OpenA| rmnoTesa BepHa X-CUT: pa36uTb BepLUMHbI Ha AiBE YacTu, YUTOObI K
: ! paspe3aHHbIx pébep 6bIno 60sibLie BCErO r:Kglﬁ#og;::;:ﬂﬁa%?\m;%bme ———
N Macca pe3yn bTaToOB (3mecb onTuUMyMm: 12 13 15) P P pema¢
0 (He)npmbnmxaemocTu 0.87s..
NP-T HbIX 3aday ?{]é:\—doapHMCT;:l’\iYMﬂbHMCOHa 1113\/41u7e:N?5-()1":)1)/:;1Ho
pylul IDI (1995) (XocTtap, 1997)
cpasy cTana 6e3ycnoBHOM ] /
e )KeHa CkoTTa AapoHCOHa : l l l
0.85 0.90 0.95 1.00

[aHa MowkoBuy paboTana

Hap, 3TUM BCHO XXU3Hb; eé
AEBATUETHUM CbIH:

“Mommy, | heard you got cooked!”

W3 runoteabl yHUKanbHbIX urp (Xot, 2002):
0.878... — TOuYHbIN NpeAen; Wenb 3aKpbiTa




103: L=RL=BPL

e [lomoraeT nu cny4yamHoOCTb

ajropyuTrmMmam, KotTopbiMm AOCTYIMHa
TONbKO norapwchquCKaﬂ MonHasa gepaHAoMMU3aL s BbIYUCIEHWUIA C TOrapudMmyecKoi NnaMaTbio

I'IaMﬂTb? Bbl10: TOSIbKO BKITHOYEHUSA Ctano (OpenAl, 6.10.2026)
372 (Cakc-Yrxoy, 1999)
e PeltHronbg (2005): cBA3HOCTb

HeopMeHTUpOBaHHOIo rpada BPL
npoBepsieTca AeTEPMUHUPOBAHHO RL

B norapudMm1yecKoii NamaTy @ L=RL=BPL

e Cakc—4Yxoy (1999): BPL € %2 u
3a YeTBEPTb BEKa NPOABUKEHUN

Cﬂy‘-laﬁHOCTb He nomMoraert

MOYTU He 6blNo Mpu florapudMUYecKoit namsTy

e OpenAl: nonHaa gepaHgoMmsaums,
L =RL =BPL




107: yMHOXeHUe MaTpul, w < 2,25

e [lBe MaTpuLbl NXN MOXHO NepPeMHOXUTb 3a O(NY); LUKONbHbIN anropuT™M JaéT w = 3,
anropuTt™m LUTpacceHa (1969): w < 2,807

YMHOXeHune MaTpuL nxn 3a O(n?): 3a 34 roga (1990-2024) pekops

e (C 1990 no 2024 ropg pekopAa cABWHYICS Ha 0,004, a Tenepb cpasy Ha 0,12
ynyywwnnca ¢ 2,3755 go 2,3713, 3.0
n Ka)K,U,bW] Lar 6b|n LLiTpacceH, 1969: 2,8074
60/1bLION paboTomn = 28
@©
I
e OpenAl: w=9/4 Hap T 06
- LLI&Hxare, 1981: 2,5220
KOMIMNEKCHbIMW YNUCITaMU &
S
& 2.4- Konnepcmut-BuHorpag, 1990: 2,3755
[ HoBble aJiIrOPUTMbl YMHOXXEHUA z ' =0 i
o AnmaH u gp., 2024:2,3713
MaTpuL, PErynsipHO HaxoasT, 0 /l
2.2 OpenAl, 6.10.2026:
B TOM 4Yucsie aBToMaTnU4eCKMH, ws9/4=225
HO 3[1€Cb OFPOMHbI CKa4yoK 5 0| 1222 vensue veneas

1970 1980 1990 2000 2010 2020




106: yMHOXeHMe Yucen 6bicTpee n log n

e Konmoropoe (1960) npeanonoxun, 4to HyxHo Q(n?) onepauuin, a Kapauy6a
OMPOBEpr 3TO 3a HEAENHO

e Llénxare—LUTpacceH (1971):

YMHOXeHune ABYX N-6UTHbIX YNCEJT: CKOJIbKO HY>XHO onepauvm
O(n log n log log n) n runoTesa,

. 2 2
yTo 6bICTpee n Iog N HeNMb3s; ® 1960 Konmoropos: runotesa Q(n<) n
Xapeu—BaH fiep XyseH (2019): O(nlogn ¢ 1960 Kapally6a: onpoBepr eé 3a Hefieno 19083 gy 565
e OpenAl: O(n (log n)'¥) npnk = 27182 ® 1963 Toom (1 Ky, 1966) nl+e
6apbep NPOOGUT COBCEM YYyTb-YyTb
® 1971 LLlénxare-LLUTpacceH: runoTtesa nlogn nlognloglogn
kelin :
@kelin_online ® 2007 ®ropep nlogn- 20(og"n)
how charming that we humans are so drawn to the elegant and the
beautiful despite the ugly truths of the universe ® 2019 XapBu—BaH Aep XyBeH nlogn
.Wendigo (but spookier somehow) & @driftingwendigo - Oct 7 ® 6.10.2026 OpenAl, pykonuch 106: k = 2182 n(log )
Am | the only one a little freaked out by the fact that our neat little lower
bounds, nlog(n) in this case, are just slightly wrong. The sublime beauty of ® 21.10.2026 CO0BLLECTBO + areHTbl: kK = 0,0023 n (Iog n)o,9977

math is looking like a weak approximation resulting from our limited human
faculties.



005+ 01/: KatanaH n 1t

e [locToAHHada KatanaHaG=1-1/32+1/5%>-1/7%2+ .. = 0,91597: uppaunoHanbHa nu
OHa — KJlaccuyeckas oTKpbiTas 3agada; OpenAl: aa

° Mepa MppaLVoHanbHOCTV MOKa3blBaeT, Mepa “ppaLuoHanbHOCTH Tt HaCKOJIbKO XOPOLLIO Tt npuénuxaetcsa apobamu
_(TOLIKI/I — noaxoAdiime opobu LernHoin Apobu m)
HaCKOJ1IbKO XOpOoLo Y1CJ10 I'IpVI6J'IVI)KaeTCF|
nyyiwas oyeHka go 2026: u(m) < 7,103 (3ennbeprep—3yaunauH, 2020)
,EI,pO6FIMI/1; y NO4YTK BCEX YNCENT Ny BCEX L 75 15
o
anreépaunyeckux (PoT) oHa paBHa 2 I 61
g
e [lna T nydiwas oueHka 6bina p(r) < 7,103 T 57
- =
(3ennbeprep—3yannut, 2020) S 41
2 i 355/113
o J
e OpenAl: p(r) =2 5 ° % ' S
g- 2 : S o & .’\-
s_. OpenAl, pykonucb 017: p(T) = 2, KaK y MOYTU BCEX YnUcen
’I 4
0 ; : ; . : .
0 2 4 6 8 10 12

log1o g (3HaMeHaTeNb NofAXoAsLLEN APO6Y)



A 37O eLwe He BCe

e [pynnbl n anre6pbl: Bce pakTopbl CBOOGOAHbIX FPymnmn
ns3omopdHsbl, rpynna TomncoHa F HeameHabenbHa,
rmnoTesbl KaniaHCKoOro o Aenntensax Hyaa v o0 NpsMon
KOHEYHOCTM OMpPOBEPrHyThbl, rnotesa byHa—XurmaHa

e [padbl n BEPOATHOCTU: rMNoTe3a XagBurepa HEBEPHa,
P, < P, B Teopuv nepkonsiyuu

e [lnHamuka: rmnotesda Katoka 06 aHTPONUNHOM
YXECTKOCTH

e Yero HeT: runoTtesbl PumaHa, P # NP (kK aTOMYy MblI eLLé
BEPHEMCSA) U HUKaKon kpuntorpapum (!)




Kak 9TO BbinycKanu

e [locne HaBbe—CToKCca MaTemMaTuKK cobpanu HesaBucumyro AGMAI npu IAS (Fayapc, ButTen,
Xanpep, TunnmanH, Bakun n ap.)

e 29 ceHTa6pa AGMAI nonpocuna He NPOBEPATb 3aKPbITble MOAENN HAa CEPbE3HbIX OTKPbITbIX
3aiavax, a ecinim y>X NpoBepATb — nepenucaTb foKasaTesIbCTBa Mo-4yesfioBeyecku, pacKpblTb
NPOMNMTbI N Heyaauun, GuHaHCMpoBaTb NOHUMaAHUE

e OpenAl BbINOAHMAA YacCTb: 6bICTPO, C hopMannsalusiMn, Haseasa YMcno 3agad, noobeltana
AeHbrn

e Ho penosutopuit cBoW, Nyni-pekBeCTbl 3aKPbITbl, TEKCTbI TPYAHOUMTAEMbI, @ OLIEHMBATb
MOZENN Ha OTKPbITbIX 3ada4yax OpenAl Npoao/HKUT




HayTpo nocne

7 okTAA6ps OpenAl oTo3Bana Tpy pyKonucu: ns-3a
OLWWMOKM B 3HaKe pa3Basiniach CTaTbs O Kjlaccax
Belina Ha abeneBbiXx MHOroo6pa3usx
pa3MepHOCTU 8, a C Hel [Be CTaTbM O runoTese
Xopxxa ana K3

e Eué 14 pykonucen ncnpaBunu; Bce 0To3BaHHbIe
6b1511 U3 HeOpMann3oBaHHON YacTu

e (®paHk Kanerapu: olunbKa B 3HaKe — nyyllee Ha
CEroflHa CBUAETENbCTBO HAaNNunUsa y Moaenu
CO3HaHuSA

e OTMeuy, YTO M GOPMYNUPOBKU B Lean AOKHbI
npoBepATb Noan, B bopmanunsauum nerko
OLLIMOBUTBCS (JaXke ecnv foKa3aTeNbCTBO BEPHO)

OpenAl withdraws three
preprints a day after releasing
722 manuscripts on unsolved
math problems

Withdrawal notice: Algebraicity of Withdrawal notice: The rational
Kuga-Satake Correspondences for K3 Hodge conjecture for products of K3
Surfaces 8 4 curfacac

ey Withdrawal notice: Algebraicity of

Withdrawn on October 6, 2026 Weil classes on split abelian eightfolds gs

ftion of the flawed s

u

s
fo
pr

Archived manuscript




«[lyTb Anthropic»

e 5 0KTA6psa AnMaH n Bacunescka-Yunbsimc

onpoBeprnun runotesbl 3SUM n APSP: 3SUM , ,
Truly Subquadratic 3SUM and Truly Subcubic APSP

1.9992 _ 2.9995
pewaeTcd 3a O(I’I ); APSP — 3a O(n ) via Triangles in Sparse Lopsided Graphs
e [lBa KpaeyronbHbIx kamHs fine-grained complexity; iy T e

pesynbTaTt roga... ntoéoro roga no 2026-ro

Abstract

We give the first polynomial improvements over the textbook algorithms for 3SUM and

o I_I e p Bble AO Ka3aTeJ/ibCTBa Hall én C | au d e' a Anth ro p | C All-Pairs Shortest Paths (APSP): we show how to deterministically solve 3SUM on n integers

of polynomial size in O(n'9?%2) time and APSP on directed n-vertex graphs with polynomially
bounded integer weights in O(n?99%) time. This refutes the 3SUM and APSP hypotheses
n p VI Bn e Kn a tul ByX BeAyLUIMX C rl e U'M an M CTO B; LITO6 bl O H M of fine-grained complexity theory. Using known reductions, we also refute the real-valued
versions of the 3SUM and APSP hypotheses, the Exact Triangle hypothesis, the Zero-Weight

pa 306p an M C b M H a n M Can M CTaTb |-o Ca M M k-Clique hypotheses, and the three rectangular hinted Online Matrix—Vector conjectures of

van den Brand, Nanongkai, and Saranurak, and we give polynomial speedups for a variety of
other problems.

e «Mogenb OpenAl» — BbITIOXXUTb BCE N YCTPOUTb FOHKY
3a NoHUMaHue; «mogenb Anthropic» — KomnaHusa
camMa BblbupaeT ntogen-nocnaHHMKoB Al




OnATb 6 OKTAOPS gy suneem o -

@SethBurn
e [xoluya [aHC: Ha MepPBYIO Sometimes front page news doesn't inititially reach the front page. The
nonocy New York Times Bcé best example is Sputnik. It launched 10/4/57, but the Soviets didn't think

it was a huge deal. It was only after America freaked out that it made the
front page in Russia on 10/6/57.

9TO TaK U He norasno

e Ho nepBbin CcNyTHUK 4
okTs6pa 1957 roga cosmo.org/for-some-sputn...
COBETCKMe raseTbl TOXe
noHa4vany oTMeTunu
CKPOMHOWM 3aMeTKOoM

@ Joshua Gans & @joshgans - Oct7

| wanted to screenshot this for those historians of Al and technology in the
future. The day after OpenAl's mathplosion, it was nowhere to be found on the

7 front f the New York Times.
e [lepenoBuuei oH cTan, ront page of the New York Times

Korga B AMepuKe Havyanacb “Grips France | : ST
Finances and Fer Right b F NO CALL ON CORNELL
naHuKa, — 6 oKTA6ps e - T PG i




YTO YTOUHMNOCH 3a ABe Hepenu

e TpuctaH bakmacTep o «Tpéx Yyacax»: “they later admitted
that they did not count numerous failed attempts at the
problems as well as previous work done by other agents —
rendering the three hours claim essentially meaningless.”

e MHorue pesynbtaTbl NOKa He MOHMMALOT U COOCTBEHHbIE
MaTemMaTukn OpenAl

e 15 okTa6ps: Simons Foundation BmecTe ¢ OpenAl u : e,
Anthropic — $15 M/IH Ha NporpamMMbl, KOTOpPble NMOMOTYT ' '
MaTemMaTMKaM oLeHMBaTb 1 ocBamBaTb Al-pesynbTaThbl



106 peakuuu

MaTtemaTuka nocne 6 oKTA6ps: peakLuum U

e 8 okTA6psa 6n0r Proofs and Prompts nonpocun Mbic/n

MaTeMaTUKOB MNMpUCsiaTb KOPOTKNE peaKLnn,
noaAnmncbiBadACb TOJIbKO UMEHEM

25 ORTA6ps1 2026 T.

e K13 okTab6psa — 106 peakuui, OT acCNMpaHTOB A0
bunnacoBCKMX naypeaTtos, U eLwé novtn 90
KOMMeEHTapueB

e [lo-MOoeMy, 3TO YHUKaNbHbIN UCTOPUYECKNIA
LOKYMEHT: Lieyloe CO06LLLECTBO 3a Hefento
OTKPOBEHHO 3anuncano CBoW YyBCTBa

e { npountan Bce n BMecTe ¢ Claude pasmeTun: BeepeHue
OTHOLWEéeHNne K MmatTemMatu Ke' K CNOCO 6y Hepesnro Hasa/| g Hamucan B «Sinekype», 4To OpenAl BbIJIOJKIIA CPa3y HECKOJIBKO COTEH
HOBBIX MaT€MAaTU4YeCKUX Pe3yIbTaTOB, X YeCTHO IPU3HAJICA, UYTO ©OIIBIIION ITOCT 06 3TOM
I-I y6n M Ka u M M , Te M bl M L_I TO I-I p ep'n a ra I.OT p'en aT b MKcaTh He 3Hak0 KaK: O0JIBIIMHCTBO 3TUX Pe3yJIbTaTOB 51 He IIOHMMAl0 [1a’Ke Ha YPOBHE

¢opmympoBKy. C TeX Op MOHUMAHUS Y MeHs, YBBI, He Ipu6aBmIock. [losTomy
CETOAHSIIHHI IOCT — He 0 TeOPeMax, a O JTIOISIX.



ﬂl B a KO H Ce H Cyca 106 peakuuii: 4TO AyMatloT O MaTeMaTUKe U O TOM, KakK €€ BbiNyCcTuan

e (O matemaTtuke: ns 62
BbICKa3aBLIMXcA 56 BrneyaTneHol, 31 2-1
— B NOJIHOM BOCTOPre; HUKTO He

yTBEP)KAAEeT, UTo BCE 3TO Hernpaeaa

BOCTOPr - e 1 31

e (O maHepax: U3 53 BbIiCKa3aBLUMXCS
49 KpUTUKYIOT, 21 — pesKo;

=
N .
w

<
=
S
o BNevaTnéH, | ® 2
O.D.O6pﬂ|‘OT 4yeTBepo g corosopkamu
=
S
=
® JInHuA pacCKoJ1ia NpoxoauT HE MeXXay E
«BEPALNMUY» N «<HEBEPALLUNMMY: 22 § Sensanenio | a -44
ns3 31 OoAHOBpPEeMEHHO Brne4vaT/ieHbl U §
-
HelDuOBoanbl comHeBaeTcs / | ‘ 4 o 1 o 1 I6
«HeYUTaeMo»

e TpeTb peakuunm npssMo covetaeT
NPOTUBOMOJIOXHbIE 9MOLIUN Rsaind SRR isiit el DGR

Kak OpenAl onyb6avkoBana pesynbTaThbl




Packosl — B TOM, YTO AgenaTtb

o Pa36VIpaTbCF| B AOKa3aTesibCTBaX, BCTpanBaTbCA B HOBYHO peaJibHOCTb, CPOYHO MEHATb UHCTUTYTbI
UJn He y4aCTBOBaTb BOBCE, CTpax 3a CO6CTBeHHyI-O pa60Ty — TOJIbKO Y HECKOJIbKUX YEJIOBEK, 3a
MOJ1I04bIX KoNer —y KaXxagoro l-IeTBépTOFO

e Association for Human Mathematics (809 uneHoB):

"MathematiCians did O 4&M NULWYT (y OAHON peakuun MoXeT BbiTb HECKONLKO TeM) YTo npeanaraloT genatsb
not ask for this work nepesapusanme, nonumane I 5 T -21
» nosegenne OpenAl u kopnopauvi I !
to be done. noTepamnst nyTs  oroery N 29
ro TanoR werveserv veneris AR 2 rpmnsrs wscrpansarses [ R
L] [naBHas aMmouunda — monogsie matematiki, kapoeps! [INEGG—_—T— -
He cTDhax 470 370 rosopuT o camoit matemaTvxe [ ENGTGTGTIINNGGGEEEEEEEE 7 S a— - i
P astopcteo u atpubyuvs NG -
6e3paboTuLibl, a sepaics v
pecopma urctutyTos N 2! NPOACAKATE CROS ?

yTpaTa CMbICla xauectso Tekctos («cson») [ NN 17

poctyn k mogensm, caou unctpymenTs! [ NGINGNG 13 HE YiBCT0RATE - 8

3a npepenamu matematuxkv [ NNNEGN 10
re pabotats Ha OpenAl 6ecnnatxo [ NEGN &
33
sakpuitocts v Henosepve [N 5 HEoRsymBYRT _
0 40

0 5 10 15 20 25 30 35 40 10 20 30
4YMCNO peakuwia, rae TeMa 3amMeTHa 4YWUCNO peakuuin



JIMHO3aBp U TPOTUI

e MaTT 3apemcku (runoTtesa byHa—Xurmana), yeTbipe
roga packorok, a notom “a trillion-dollar company
showed up and just blasted the whole thing with TNT,
handed us the whole skeleton, and walked away.”

e TacmuH Yy (p_ < p,): “what | wanted more than to
know that p_ < p, is true was the time and space to
think about it for the next few years.”

e [Oro tomnHunb-KoneH: “Not a single one of the
major open problems | have publicly mentioned
throughout my career... was left untouched by the
announcement.”




No pressure

e beH puH Haweén B cnucke Tpu YeTBepTyn Lenen ceoero ERC-rpaHTa: “in a certain way the sheer
magnitude of this means that the pressure is off.”

e Cupunb Ypaane: “Now | am genuinely thrilled by the announced solution, and | want to
understand the proof.”

e KoHcTaHTuH Kornep: “living in a mathematical wonderland with the next field-defining idea
being discovered whenever | am ready for it."

e [lsHHu Kanerapu: “I honestly think there will be more ways to do math in the future, not fewer.”




OCTOpPOXXHO, Criousiepbl

e TepeHc Tao: “Much as one cannot unhear
a movie spoiler or a crossword clue, one
cannot explore a problem as profitably
and richly once one is aware of an
existing solution.”

e VIHXEK YxBe 06 anoxe noptanos.: “| prefer
to take a stroll and find some random
flowers.”

e Quanta: Tebs TenenopTMpoBann Ha
BEPLLMHY ropbl, @ BOKPYr TYMaH

OpenAl Releases the Final Ten
Minutes of 500 Previously
Unreleased Films, Ushering in a
New Era of Movie Watching

FOR IMMEDIATE RELEASE

SAN FRANCISCO — OpenAl today announced Endings-500, a public GitHub
repository containing the final ten minutes of 500 feature films that have never
been released, screened, or watched by any human being. Each ending has
been formally verified in LeanBack, OpenAl's automated ending-verification
system, which confirms that every film does, in fact, end.

For decades, these 500 films have stood among the most stubborn open
problems in cinema. Studios, critics, and audiences have long wondered how
they turn out. As of today, that question has been definitively answered 500
times, by a system that has also definitively not explained any of the answers.

"This is a milestone for movie watching," said a senior OpenAl spokesperson
for Cinematic Reasoning. "Historically, watching a film required hours of setup:
characters, motivation, a second act. We've shown that you can skip directly to
the part where everything is resolved. Whether anyone understands the
resolution is a question we're excited to hand off to the community."



Crionnep ybmBaeT OXOTy

e OTKpbITble 3agaun 661511 MHDPACTPYKTYPOW
coobLecTBa: Masiku, neca, 3agaym ans
acnupaHToB, UCTOPUS AN TPAHTOBbIX KOMUTETOB

e [eHpu YuntoH: “Open problems are a resource that
the mathematical community developed over
decades or even centuries.”

e 3aKoH [yaxapra: pelléHHble 3HaMeHUTble 3aja4un
6bl/IN METPUKOM NOHMMaHUSA, a ansa OpenAl aTo
crocob oueHnBaTb Moaenmu

e Ho BCE o6pasoBaHMe NOCTPOEHO Ha crionnepax;
CaHrévH 'BoH: “Priority is exclusive. Understanding
is not.”




cnon

e 3JHpuko datureHTu: ‘I do not think that we, as a community, should spend our time cleaning up
their mess in order to increase someone else's commercial revenues.”

e [Ixynmo Tuouuo: B npumepe N2254 y OpenAl 116 ob6pasytowmx, a Astra 3a 10 MuHYT gana
npumep ¢ 12

e OxaH OUHepT: KOHTPNPUMepP K NPAMON KOHEYHOCTU B XapaKTepucTuke 2 cpasy faer
naemnoteHT, (ba)? = b(ab)a = ba, a pykonucb aToro He 3ameyvaeT

e KeBuH ba3zsapg; “Al will get better at explaining. Mathematics has undoubtedly moved forwards
this week — this cannot be denied.”




Hekoro cnpocuTb

e bpuHa Kpa: “there is no one to ask when we get stuck
in a proof. This is not part of the culture of
mathematics.”

e U3H 3ron: c NepenbmaHOM 6b1/10 MOXOXeE, U 3aCyru
3a ngen B utTore otToanu emy

e [lo-MoeMy, CpOCUTb Kak pas ecTb KOro, MOAesu
OTBEYaloT; He XBaTaeT TOro, KTo OTBeYaeT 3a
pesynbTaT

e MBaH CmuT: “If the community learns to reward those
who forge the paths and lay down the fixed ropes as
much as those who reach the summit, it would be a
very good development.”




CTeHbl BOKpPYr caja

e [letpa WBep: “I am no longer as open as | was in the
past when talking about my research projects and
plans.”

e MaTtemaTuKu nepecTaroT BbINUCbIBATb OTKPbITbIE
BOMPOCHI B CTaTbsAAX, aKTUBHOCTb Ha MathOverflow
nagaet

e 3JTO AuMsieMMa 3aK/TIKOYEHHOIO: Ka)KA0MY BbIrOL4HO
3aKpbITbCH, @ BCEM BMECTe OT 3TOro Xyxe

e Jleuntcs He npun3biBaMn K OTKPbITOCTH, a
M3MEHEHNEM TOIO, 3a 4YTO A4alOT NMpU3HaHMe




JlBe MaTeMaTUKU

e |0 Kynep: MmaTeMaTunka — ngeanbHblin
NCTOYHUK CUHTETUYECKUX AaHHbIX; BOSMOXHbI
ABa MNoYTnN He CBSA3aHHbIX KOpnyca,
4yesIoBEYECKUN N CUHTE3MPOBaAHHbIN B Lean

e VBaino Xaptapcku: “Let's make the next
benchmarking list ourselves rather than leaving
that to a conjecture mining bot.”

e [letep Wonbue: “What is worrying me the
most, at the moment, is actually the
(in)security of cryptography.”

e CHoppe KpuctmaHceH: “OTYET M3 cnopT3ana”’



YMHOXeHune yncen nocne pennsa

e 7 0KTa6ps, 02:22: Aar KonkuTr,
6bIBLUMI KBAHT, KNaAET PyKONUCh
OpenAl B upstream/ 1 BMecTe C
Codex yny4lwaet K

e 3a aBa gHA K Bblpocna Ha 50
nopsakos: ¢ 2782 0o 2715k 13
okTs6ps — 0,00167

e [loToM nnaTo Ha BOCEMb AHen, a
21 OKTAGPS HOBbIM Y4aCTHUK ZXV
noaHan Kk ao 0,0023

e [lpakTuyecku (Noka) HUYero He
MEHSIeTCSl, HO Mbl BCE 6/1mxke

O(n(logn)~¥), norapudmnyeckas wkana

K B oueHke T(n)

1075

1071‘;_

10

1073

10

10~

-25 4

45 |

YMHOXeHue yucen 6bICTpee nIog N: Kak pocyia K 3a ABe Heaenu nocne penusa

K = 0,0023 = 2-88

il 2715 nepebii 06WMA PR 0,00167: BoCEMb AHEel Ha nnaTo
ot

:
lzu
-39
-1775
.

il,lou

= peno3utopuit KonkntTta (NpoBepeHHbIi pesynbTaT)
= napannenbHas cepus CBanHuna [xaHa
® OpenAl, pykonucbk Ne109

o= -- K = 0,01: nopor Ha pblHKe npeAackasaHuii (ycneoT nun K 19 HosbpAa?)
K= 77152 v T T T T 1
07 okKT. 09 oKT. 11 okT. 13 okT. 15 okT. 17 oKT. 19 okT. 21 OKT. 23 OKT.

nata (UTC)



IeueHTpannsoBaHHOe aBTOUCCIeAOBaHUe

e PoxaH ApyH: “Let's test the limits of decentralized
auto-research and use the reach of X to push the
frontier ;)"

e B penosntopun nexat AGENTS.md un
autoresearch.md — MHCTPyKUMK He ANs NOLEN, a OIS
areHToB

e K 14 okTabps 6onblie 1600 nynn-peksectos, 1343
Bowwnn B pesynbTaT; B NOTICE y kaxkgoro sanucaHo,
KaKMMKn MoAesniiM1 OH Nosib3oBascs

e OTO OAWH BO3MOXXHbIN OTBET Ha BOMPOC «4YTO AenaTtb
C HeYMTaeMou PyKOMuUCbo»: MOSIOXUTb B upstream/
N ynyJywarb




BTopaa Hepensa peakuuu

AHHMc Cakennapugmc: “it is not about
subjugation of humans to machines, but
to the owners of those”

XenbmyT Xogep: “We should not defend
human mathematics by leaving the field.
If mathematicians withdraw, the field will
not remain empty.”

Codu Xénobeptc: “These pdfs are exhaust
fumes from their internal benchmarking
effort”

Nature: “mathematicians are up in arms”

nature

Explore content v  About the journal v  Publish with us v Subscribe

nature > news > article

NEWS | 07 October 2026 | Update 09 October 2026 | Clarification 12 October 2026

OpenAl posts 700 maths preprints
online: mathematiciansareupin

arms

‘Y’m on a War Footing’: Terry Tao
and the Crisis in Math



[lTncbMO acnupaHTa

e AHOHMMHOE NNUCbMO «KTO CTaHET HOBbIMU
MaTtemaTukamun Math 2.0?»: aBTop yxoanT us
aKagemMumn rnocne 3awmThbl

e “ldid not go to graduate school to organize, interpret,
and curate an increasingly vast collection of
mathematical results produced by machines.”

e [letep Wonbue: “This is a wonderful essay, and |
completely agree with it."

e ®paHyecko Magxu: “A strong mathematical result, by
itself, can no longer be taken as convincing evidence
of a student's independent mathematical abilities.”




[TpnopunTeT Kak bymMmaXkHass KOpoHa

e Tommaso Mopackunu: “we should abolish ‘priority of proof’ as an independent source of merit...
priority is turning into a paper crown.”

e ITuHrod n leposuny: “Hiring committees should assess mathematicians, not the provenance of
their theorems.”

e bakmacTtep: “Our credit system was built for the era of scarcity... That proxy no longer holds”

e [lenB AHaepcoH: “My input was completely devoid of mathematical content. Anyone can do
what | did, and therefore many people will.”




[lepeBapuBaHue Havyanochb

e [leBATUCTpPaAHMYHYIO cTaTbto OpenAl o Hynsax 3urens 3a
Be Hegenu pasobpanu baHke, Kepp v puH; noaBunuch
AoKasaTesibCTBa Ha TPU-YeTbipe CTpaHuLbl

e Tao: MeTog He MHOMJTAaHETHbIN, 3TO NOJIMHOMMANbHbIN
MeTo[, a KNtoyeBas nemma BocxoauT K CunbeecTpy (1852)

e CapHak nepectpoun nog pasdop kBasurnnotesbl PUMaHa
CeMecTpoBbIi Kypc; PaasnBunn: «obuee 4YyBCTBO —
obneryeHme»

e 20 okTa6ps Tao 3anycTun Polymath «gns anoxu Al» Ha yxe
pPeLUEHHON 3aa4e: «3TO He FToOHKa»




HoBble MHCTUTYTbI

e Simons Foundation, OpenAl un Anthropic: $15 M/H Ha
noHMMaHue Al-pesynbraToB

e SAIR Open Math OS: oTKpbITble MOAENU A1 MAaTEMATUKOB;
Hexagon: apxuB gnsa Al-npenpuHTOB C MeTKaMu
NPOUCXOXAEHUSA

e HoBbIl XypHan: «NOHMMaHUe BaXKHee NepBeHCTBA,
JloKa3aTesibCTBa 06513aTe/IbHO NPOBepeHbI B Lean

e The Bourgain Project, cemnHap «Math & |A a midi»,
Mathematical Al Safety Institute




The Mathocalypse

I've been glad to see the CS theory community rising to the occasion. At the
Simons Institute in Berkeley, here at UT Austin, and elsewhere, I've hearing
stories of researchers rushing to pore over the manuscripts and make sense of
them and explain them—because what else do we do? How else do we continue
the craft to which we’ve devoted much of our lives?

If you want some sense of what things feel like now in math, imagine a hunter-
gatherer who's spent his entire life learning to survive deep in an unforgiving
rainforest, then a giant resort hotel springs up right next to him with a helipad
and heated pools and AirBnBs, and without missing a beat, the hunter-gatherer
says: “alright fine, so now my new job is to run wilderness retreats for the
tourists, or something.”

In Quanta magazine, Jordana Cepelewitz attempted a different metaphor:

It's as if you were teleported to the peak of a tall mountain. Surrounded by fog,
you have no idea where you are, or what's around you. You do not know how
your mountain connects to others, and you have no equipment to help you
explore, no way to help someone else join you. If you had climbed the mountain
yourself, you would have experienced how the human body adapts to altitude and
changes in oxygen levels. You might have had to invent tools to navigate, to
climb steep cliffs, or to make a shelter. You might have encountered a fellow
explorer, gotten lost together in a hidden valley, and found a plant that could be
turned into a life-saving medicine.

Instead you're perched on the peak but in the dark, while the maker of the
teleportation machine tells you that it can explore the wilderness better than any
human.

For any one of these mountains, if we care enough, I feel optimistic that we can
do as we always have: clear the fog and figure out the path, except now using
the teleportation machine to help guide us. The bigger challenge will be to
nurture a community that still cares about the heroic adventure of finding the
paths up these mountains in the world with the machine. (Oh, and I think one
place where the metaphor breaks is that we still do have each other, as much as
we ever did before!)

° CKOTT AapOHCOH,
07.10.2026

Last night my 9-year-old son was taunting my wife, complexity theorist Dana
Moshkovitz, as follows: “mommy, I heard you got cooked! I heard that a robot
solved the math problem you worked on for your whole career! OOF!”

While my son was being a brat, he also wasn’t wrong. Whether you’re thrilled,
depressed, angry, or whatever else about it, yesterday was surely one of the
biggest days in mathematical history. And yes, among the 372 huge results
released yesterday by OpenAl, on the recommendation of its advisory group of
Timothy Gowers, Edward Witten, and other distinguished mathematicians, was a
proof of Subhash Khot’s Unique Games Conjecture (UGC), a statement that my
wife has worked toward proving for the entire time I've known her. (The UGC
implies that a whole slew of optimization problems really are NP-hard, even if you
just want an approximation that’s slightly better than what you get from
semidefinite programming relaxation, which is one of our main tools.)

Or at least, we're pretty sure that it's a proof! There’s a Lean certificate, as there
are for some of the other 372 breakthrough results (not all of them). But it also
appears that no human has understood just about any of these proofs yet; the
race to do so has just started. If you want an on-the-ground sense of what that
race is going to be like, here’s some of what Dana texted me last night:

It feels like something written by someone who’s on psychedelics. So
much unclear and doesn’t make sense. Lots of nhame dropping of previous
work without discussing why it can be used despite impossibility results

Basically the paper is so horribly written that it's impossible to read it
without AI help



https://scottaaronson.blog/?p=10169
https://scottaaronson.blog/?p=10169

AkoB ([)xenkob) LiumepmaH

e [loyTun cpasy nocne o6bsiBNeHnsa naypeatoB GunaCOBCKON
npeMumn oH 06baABMA, YTO Nepexoaunt B Al safety n Bckope
npucoeanHuTca K OpenAl, yTobbl Hag 3TUM paboTaTb; boas bapak,
KOTOPbIN yXXe AaBHo TaM, "is looking forward (though also more
than a bit humbled)"

e OpuH Al-uccneposatenb Hanucan: "[this is| like hiring Lionel Messi
as a project manager"; Ho LiuMmepmMaH faBHO 06 3TOM AyMaeT
BCEpPbE3; BOT €ro NpenpuHT roaAnYyHOn AaBHOCTH:

[Submitted on 12 Jul 2025]
A Taxonomy of Omnicidal Futures Involving Artificial Intelligence

Andrew Critch, Jacob Tsimerman

This report presents a taxonomy and examples of potential omnicidal events resulting from Al: scenarios where all or almost all
humans are killed. These events are not presented as inevitable, but as possibilities that we can work to avoid. Insofar as large
institutions require a degree of public support in order to take certain actions, we hope that by presenting these possibilities in
public, we can help to support preventive measures against catastrophic risks from Al.

e Al Safety for Mathematicians



https://x.com/chi_t_williams/status/2080339331139424727
https://x.com/boazbaraktcs/status/2080373131437347237
https://x.com/boazbaraktcs/status/2080373131437347237
https://x.com/LucaAmb/status/2080553675341050230
https://x.com/LucaAmb/status/2080553675341050230
https://arxiv.org/abs/2507.09369
https://mathforaisafety.org/

AkoB ([)xenkob) LiumepmaH

@ Kai Williams
e B CeHTFlépe Ll,MMepMaH CTasl Hay4HbIM @chi_t williams
ONPEKTOPOM MA|S|, Mathematical Al Jacob Tsimerman, who won a fields medal, perhaps math's most

prestigious prize, just announced at a press conference that he is

Safetv Institute "pivoting toward Al safety" and will be going to OpenAl soon

e “For whatever role you think humans will SH0SEM:-Jul23, 20201666, 3K Ve
play, you can just ask yourself why won't
Als be able to do this as well?”

e “Does a train run even if no one
understands the mechanics by which it
runs? Yes, it does.”

e HoBbIx acnnpaHToOB, KpOME TeX, KTO
3aHuMaetca Al, 6onblie He 6epéT


https://maisi.org/
https://maisi.org/

5. I'Torn n pasmbiluneHuns

Wir mussen wissen — wir werden wissen.
Hasug Mmnpbept

Beauty is the first test: there is no permanent place in the
world for ugly mathematics.
loappun Xapan

You insist that there is something a machine cannot do. If
Yk - you will tell me precisely what it is that a machine cannot
W, e  do, then | can always make a machine which will do just

Y \I\)\'\ose’?‘

% Yor whorn? - = :_ :: . = that!

LxoH ¢poH HevrimaH



Vibemathed

e Yepes nontopa MecsaLa CKPUHLLIOTbI

X Combined years open

11,490

before Al closed them

€ Tracked problems

1284

518 fully resolved - 16 und...

4 Latest

Most recent results

3 x 3 matrix multiplication: bilinear rank a.. 12 Oct
Dow-Tkachuk Q4.8 (.. , Under review 12 Oct
Strict Neumann Pdélya (simply connected) 9 Oct
Strict Dirichlet Polya inequality 9 Oct
Lambert Nonquadraticity Al-discovered 7 Oct

© Lean-verified

159

machine-checked

A~ This week

Most significant of the last seven days

BEC for the dilute hard-sph...
APSP hypothesis

XY critical decay with log c...
Codimension-one singular ...

Trilinear Hilbert transform, ...

Al-discovered

Under review

Under review

Under review

Al-discovered

BbIMNAOAT TaK:

R, Community members

577

7 verified - 340 votes - 96 c...

58/100

55/100

50/100

50/100

50/100

“- Latest activity

Edits, submissions and discussion - all members

Matarisvan changed the more links and 1
other field on The Landau-Siegel zero
problem: a uniform logarithmic gap for

22 hours ago

real zeros of real Dirichlet L-functions to
“paper: Companion: The Quasi-Riemann
Hypothesis, zero-free ha..”

Matarisvan set the significance note and 4 19 Oct 2026
other fields on The Landau-Siegel zero

problem: a uniform logarithmic gap for real

zeros of real Dirichlet L-functions

Rasmus Lindahl approved Codimension- 15 Oct 2026

one holomorphic Anosov diffeomorphisms

Rasmus Lindahl approved A lower bound of 15 Oct 2026
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Navier-Stokes Millennium Prize problem: finite-time breakdown with smooth forcing sy
19 1
@ Proved ( Under review Al-discovered

(OpenAl claims to construct a smooth finite-energy solution of the three-dimensional incompressible Navier-Stokes equations, starting from a fluid at rest and driven by smooth forcing, that
develops a finite-time singularity. The construction is claimed both on R*3 and in the periodic setting, thereby establishing statements C and D of Fefferman’s official Clay formulation. If the...
PDEs; fluid dynamics; singularity formation

For the three-dimensional incompressible Navier—Stokes equations with positive viscosity, do there exist smooth divergence-free initial data and smooth external
forcing for which a global smooth physically reasonable solution does not exist? The Clay Millennium Prize formulation allows this to be established either on R*3

(statement C) or on the periodic three-torus (statement D).

Posed by Jean Leray (1934), whose weak solutions left smoothness open; stated as Millennium alternatives (C) and (D) by Charles Fefferman for the Clay
Mathematics Institute in 2000, 1934

Open 92y" Model Unnamed internal OpenAI model (OpenAI) Solved 2026-09-05

@© Lean-verified Significance 87* B ¢ Submitted by LucidHawk551 on 8 Sep 2026 © 6

The quasi-Riemann hypothesis: a fixed zero-free half-plane for zeta and all Dirichlet L-functions

@ Proved ( Under review Al-discovered

ar
-

(Theorem 1 claims that every finite-order Hecke L-function over Q(V(-3)) and every Dirichlet L-function, including (s), has no zero in s>7/8, the principal pole at s=1 excepted. So the nontrivial
zeros of  have real part at most 7/8, and any exceptional real zero in (7/8]1) is excluded. The proof runs through cubic theta series and sextic large sieves, first reaching 11/12 and then refining to...
Analytic number theory

The quasi-Riemann hypothesis asks for one gap that works at every height: is there a fixed oy < 1 such that the Riemann zeta function has no zeros in the half-
plane Rs > 0? Since Hadamard and de la Vallee Poussin (1896) it has been known that C(s) # 0 on Rs = 1, but every known zero-free region shrinks toward that
line as the height grows. The uniform version over all Dirichlet characters asks for a single oy < 1, independent of the modulus g, the character x and the height,
such that no L(s, x) vanishes in s > oy (the pole of the principal character at s = 1 aside). Does such a oy exist?
Posed by Classical; the name is used by Billington, Cheng, Schettler and Suriajaya (2025), and the uniform Dirichlet form appears in Friedlander and Goldston
(1997)

Open —* Model Unreleased internal OpenAI model (OpenAI) Solved 2026-09-30

@ Lean-checked, statement unaudited Significance 85 B $ 04

The existential Hilbert sixteenth problem: a uniform bound on the number of limit cycles of planar polynomial ralE
vector fields L
® Proved ( Under review Al-discovered

(Theorem 11: for each d1 there is a finite integer B(d) such that every real planar polynomial vector field of degree at most d has at most B(d) limit cycles in the whole plane, with no restriction on
coefficients, location, stability or hyperbolicity. The proof works with matching systems of local passages and shows that each fixed auxiliary system has finitely many isolated solutions,..
Planar polynomial vector fields; limit cycles

Hilbert's sixteenth problem asks, in its second part, for the maximum number and the relative position of the limit cycles of a real planar polynomial vector field z —
P(z,y),y = Q(z,y) of degree d. Its existential form, which llyashenko's centennial survey separates from finiteness for each individual field, asks whether that
maximum s finite at all. Even the quadratic case d = 2 was open. Is there, for every d > 1, a finite number H(d) such that every real planar polynomial vector field
of degree at most d has at most H (d) limit cycles?

Posed by David Hilbert (1900), Problem 16, second part; the uniform-boundedness form as distinguished by Yu. Ilyashenko, Centennial history of Hilbert's 16th
problem (Bull. AMS, 2002), 1900

Open 126y Model Unreleased internal OpenAl model (OpenAI) Solved 2026-09-24
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Finite-time blowup for the 3D incompressible Euler equations from smooth data e proved | Under review | | Al-discovered ralE
o o

(Yes, if the argument stands. Theorem 1.1: there is u_0 in C*infinity_c with div u_O = O whose smooth Euler solution has maximal lifespan O < T* < infinity, with limsup of the C*1 norm infinite and
the time integral of the vorticity supremum divergent, so the blowup is genuine by Beale-Kato-Majda. The construction, per the paper's own section headings, places a localised oscillation over...
Fluid dynamics; singularity formation for incompressible flow

Can a solution of the three-dimensional incompressible Euler equations on Ra, with no external force, started from smooth, compactly supported, divergence-free
initial data, lose regularity in finite time? Local existence is classical, and by Beale-Kato-Majda blowup at time 7, is equivalent to fn % ||w(t)|| ~ dt = 0o. Hou and
Luo's 2014 numerics suggested a boundary singularity, Elgindi proved blowup in 2021 for C1* data with small «, Cérdoba, Martinez-Zoroa and Zheng reached finite-

energy cla data, and in September 2026 Buckmaster and Alpdge obtained blowup with a smooth force. Does it happen for smooth data with no force at all?

Posed by Leon Lichtenstein (1925) and Nikolai Gunther (1927), whose local existence left global regularity open; the smooth unforced case is the Euler
singularity problem of the fluid-dynamics literature, 1925

Open 101y Model Unnamed internal OpenAI model; GPT-6 Astra for the Lean formalisation (OpenAI) Solved 2026-09-03

@ Lean-verified Significance 80" B < Submitted by LucidMantai@2 on 16 Sep 2026

The Benjamini-Schramm criticality conjecture for bond percolation on quasi-transitive graphs

@ Proved | Partial Al-discovered

o«

a
o

(Claims that for every infinite connected locally finite quasi-transitive graph with p_c<1, Beroulli bond percolation at p_c has almost surely no infinite cluster. Exponential growth is Hutchcroft's
theorem; the new work covers all subexponential growth, split into superpolynomial growth (a two-cluster entropy argument) and growth polynomial along a sequence of radii (a nilpotent-...
Percolation theory on graphs and groups

Let G be an infinite, connected, locally finite quasi-transitive graph (its automorphism group has finitely many vertex orbits) and run Bernoulli percolation on G with
critical probability p, < 1. Benjamini and Schramm (1996, Conjecture 4) conjectured that critical percolation dies on every such graph: at p = p, there is almost
surely no infinite open cluster. Their paper discusses site percolation and says the questions remain equally valid for bond percolation outside planar settings. The
motivating case is 74, where 9(;1‘:) = 0 was known for d = 2 and in high dimensions only. Does critical Bernoulli bond percolation have no infinite cluster on every
infinite connected locally finite quasi-transitive graph with p, < 1?

Posed by Itai Benjamini and Oded Schramm, Percolation beyond Z*d, many questions and a few answers (1996), Conjecture 4, 1996 Open 30yQ
Model Unreleased internal OpenAl model (OpenAI) Solved 2026-09-24

@ Lean-checked, statement unaudited Significance 79* B <>

The Birch-Swinnerton-Dyer formula in Selmer corank at most one e proved = Partial = | Al-discovered ral
z 0

(For every E/Q and prime q with s_qg(E)=corank Sel_g*=(E/Q)€\O,\: rank E(Q)=ord_s=1L(E,s)=s_g(E), Sha(E/Q) is finite, and the full BSD leading-term formula holds at every prime, with no
hypotheses on reduction, torsion, isogenies, CM or residual representations. By Gross-Zagier-Kolyvagin this covers every curve of analytic rank at most one (curator's reading). The new step is...
Arithmetic of elliptic curves; Iwasawa theory

For an elliptic curve E /@ of rank r, the Birch and Swinnerton-Dyer conjecture predicts ord;— L(E, s) = r, finiteness of the Tate-Shafarevich group, and the
leading-term formula L") (E, 1) /! = Qg Regg #Sha(E/Q) [, ¢/(E)/#E(Q)2,.. Gross-Zagier and Kolyvagin gave the rank equality and finiteness of Sha
when the analytic rank is at most one, but the exact leading-term formula in that range was known only at particular primes and under reduction, residual or CM
hypotheses (Skinner-Urban, Jetchev-Skinner-Wan, Rubin, Burungale-Flach). Does the full leading-term formula, at every prime, hold for every elliptic curve over Q‘
whose ¢*°-Selmer group has corank 0 or 1 for some prime ¢?

Posed by Bryan Birch and Peter Swinnerton-Dyer (the conjecture); Tate's 1966 Bourbaki account fixed the leading-term formula, 1965 Open 61y"
Model Unreleased internal OpenAI model (OpenAI) Solved 2026-09-24
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Significance vs. age at resolution Most significant result per month

® Proved @ Disproved O Under review The heaviest problem resolved in each month since the record begins. Unlike the other

charts here this one does not rise with volume: it moves only when something bigger
Al-estimated problem weight before the solve, 0-100 (Riemann =100). Hollow points are lands. The line is the running best.
claimed solutions still under review. Click a point to open it.
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Exponential Time Hypothesis

e 26 okTa6pa 2026: OpenAl Bblnoxuna
onposepxxeHue ETH; 27 okTabpsa Anthropic
BbIJIOXXW/1a aHaNOrMYHbIN pesynbTtar

THE EXPONENTIAL TIME HYPOTHESIS IS FALSE

OPENAI

ABsTRACT. We give a deterministic algorithm for exactly counting the satisfying assignments of
an arbitrary k-CNF formula. For every fixed k > 2, on a formula with n variables and m clauses,

140(1)
our algorithm uses poly, (n, m) space and runs in time (n 4 m)Ck1gn/(esn)? . Our algorithm
refutes the Exponential Time Hypothesis (ETH), which postulates that deciding 3-SAT on n variables

requires 2" time in the worst case.

A 2°") TIME ALGORITHM FOR 3-SAT

CLAUDE
ANTHROPIC

ABSTRACT. We refute the Exponential Time Hypothesis (ETH) by presenting a deterministic
algorithm for 3-SAT on n variables that runs in 2°® time. Our algorithm in fact solves the
harder problem #3-SAT, providing a count of the number of satisfying assignments.

The result was discovered by an internal research Claude model and has been formalized in
Lean 4.

3 Ryan Williams @rrwilliams.bsky.social A e
@rrwilliams

An internal model at OpenAl has produced a claimed refutation of ETH!
Russell Impagliazzo, Mohan Paturi, and | have been asked to help
organize an open and independent examination of this claim. 1/4

12:35 AM - Oct 27, 2026 - 1.5M Views

O 167 784

Relevant v

Q 2.4k [J 1.2k i 1

View quotes >

g Post your reply

ﬁ Ryan Williams @rrwilliams.bsky.social @rrwilliams - 10h [ B
We've signed no NDAs and will receive no compensation, so we are free to
share our ongoing findings with the community, which we intend to do
throughout the process. We've asked OpenAl to publicly release ASAP all
their raw data regarding ETH, including PDFs and Lean source. 2/4

Qa B Q 932 i1 151K @ &
3 Ryan Williams @rrwilliams.bsky.social @rrwilliams - 10h (A oes

We have also asked OpenAl to commit to sponsoring a conference for the

benefit of the entire community affected by this work. They agreed to both.

3/4

Os 018 Q728 ihi 149K n &
% Ryan Williams @rrwilliams.bsky.social @rrwilliams - 10h (A oo

Our letter to the community invites ideas for organizing this effort and,

separately, for addressing the broader questions raised by Al-generated
results:
docs.google.com/document/d/1ad...



He Ttonbko ETH

e Pasymeetca, OpenAl aHoHCHMpoOBana
He OAMH pe3ynbTaT, a Tpu; npo ETH
noau-uccnepoBartenm NonNpocunn
Cpasy BblJIOXXUTb A0Ka3aTe/IbCTBO

Existence of quantum chromodynamics and
completions of the Standard Model
The physics collaboration will understand and explain a result that gives a

mathematically rigorous existence proof of certain interacting quantum field

theories containing gauge fields and fermions in four dimensions, including

Quantum Chromodynamics (QCD) and a unified completion of the Standard Model

of particle physics. Our work builds on Balaban’s approach in constructive

quantum field theory. As a subproblem, this work also includes a proof of the

existence of pure Yang-Mills theory, which is part of the Quantum Yang-Mills

Theory Clay Mathematics Institute Millennium Prize problem.

Local smoothing and the Kakeya conjecture

The result in mathematics concerns harmonic analysis. In 1991, Sogge proposed
the local smoothing conjecture, which concerns the behavior of waves as they
become focused. In particular, the conjecture states that the most extreme
focusing must be short-lived. The amount of focusing at a typical random time is
always much smaller than what can happen at the worst-case time. This is a
familiar pattern throughout mathematics: what can happen in the worst case is
more extreme than what is observed after averaging. Because of how fundamental
this conjectured phenomenon is, it also has wide ranging implications throughout
mathematical analysis. For instance, it implies the Kakeya conjecture and Stein’s

restriction conjecture.

In 2019, Guth, Wang, and Zhang proved the local smoothing conjecture in two

spatial dimensions. In 2025, Wang and Zahl proved the Kakeya conjecture in three
dimensions. Our models produced a proof of the local smoothing conjecture in
every dimension and therefore also resolve the Kakeya conjecture and Stein’s
restriction conjecture in all dimensions. The new proof is based on a novel auxiliary

partial differential equation.



He Ttonbko ETH

e Pasymeetca, OpenAl aHoHCHMpoOBana
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Y10 Takoe pesynbTaT?

e HekoTopble (Tao, Mayapc) yTBepXxaatoT, YTo Nocsie AoKa3aTeNnbCcTBa UAET dasa
proof digestion, n Mbl, ntoan, yaem caBuraTbCcs B 3Ty 0651aCTb

e Tao: "Could we have a verified proof of a major result that no human
understands enough to explain it?"

e Kakue nnrocbl U MUHYCbI Y Takoro casura? Bo3amMoXXeH /i OH?

e Xanpep: "...The most dangerous trap that a mathematician risks falling into is to
use an argument provided by an Al system without fully understanding it...

Al turns out to be very good at taking advantage of
[proof by intimidation] to try to fool us into believing
that an argument is sounder than it really is"




Yen aT1O pesynbraTt?
e JlenpeHckasn geknapauus: "affirm the humanity of authorship” — Hukakmnx
3aC/yr aBTOMaTU4YeCKMM cucTeMam

e [ayapc 0 eaAnHUYHbIX paccTosaHusax: "the solution itself has not been credited to
any human, and nor should it be"

e arXiv noka oTkasblBaeTcs fob6anatb LLM B coaBTOp®I

e [lpepnoxeHue Tao: NPUOPUTET UAET TOMY, KTO NEPBbIN 06 bACHWUI, @ He
creHepupoBarn

e Ho 31O TOXe nMeeT oveBUOHbIE HELOCTaTKW;
4acTO O6bACHUTD YXKE HEe TaK YXX CIOXHO, Aia 1
noyemy Bapyr Al-cuctemMbl He Hay4yaTCs OO bSACHATBL?..




[1ns yero n ans Koro paboTtaroT MaTeMaTuUKn?

Yunbam TépcTtoH (1994): "...what we are doing is finding ways for people to understand
and think about mathematics"

Metep Wonbue (2026): "The goal of mathematical research is human understanding of
mathematics”

JlempeHckasn geknapauus, ueHHocTb N25: "understanding, clarity, and judgment among
the communities of mathematicians”

Ho, B KOHL,e KOHL0B, pe3ysibTaT €CTb pe3yJsibTaT, Mbl MOXXEM Bbllle LLEHUTb KPACnUBOE
AJOKa3aTeJ/ibCTBO UJIN XOopoLluee 0OBACHEHMUE,

HO BCE-Taku Mbl 3aHMMaeMcH HayKOVI C BepVICI)VILI,VIpyeMbIMVI
pe3ysibTaTaMi, N KaK TOJIbKO pe3yJibTaT MNnoJjliydeH n B €ro
BEPHOCTU MOXXHO ObITb yBEPEHHDbLIM, €ro Cpady XXe MOXHO
NCrnoJib3oBaTb AaJibLie



https://www.universiteitleiden.nl/en/news/2026/06/leiden-declaration-warns-ai-is-challenging-the-core-values-of-mathematics

KTo Takne matemMmaTtukun?

Daniel Litt @
@littmath

For me the nightmare scenario is: a moribund math academia playing the slot
machine for theorems, failing to train the next generation, and then the subject
dying as no one cares enough to continue. Not saying this is likely--I think we'll
adapt--but it seems possible.

‘The Al dissenter viewpoint

Tasmin Chu, PhD student at Caltech, and author of a blog

In the following essay, | would like to give a reasonable defense of what | call the Al
dissenter viewpoint. | have argued along broadly similar lines in two previous essays.1
My views are continually evolving and | recognize that a no-Al future for mathematics
is unlikely to succeed, but | think it would be intellectually dishonest of me to water
down the argument and propose some nominally more pragmatic scheme. So let me
push the Overton window a little bit further and offer my honest thoughts.

The thrust of my argument is the following: the introduction of increasingly
capable LLMs has a disastrous effect on the social context and professional
environment through which human mathematical understanding is produced.

W Paata Ivanisvili & (A oo
9 ©@PIO10101
Al is clearly assisting in solving some math problems and accelerating

parts of mathematical research--and experiencing this from the inside is
emotionally nontrivial.

- inthe last ~25 days | essentially ended up with 3 research projects. The
ideas are there; the real bottleneck is sitting down and writing clean,
arXiv-ready exposition. I’'m increasingly tempted to use Al for drafting
text, but checking and verifying every line still takes serious time. This
temptation keeps growing, and at times the whole loop of testing /
correcting / verifying honestly makes me feel a bit nauseous (too much
information to digest )

-l also notice that PhD students who actively use Al tend to move
noticeably faster than those who are pessimistic or dismissive of the
technology. This is not an advertisement for paying hundreds of dollars
per month for frontier models--but it is a reminder to stay open-minded,
curious, and willing to try new tools rather than reject them a priori.

- the math community (and journals) seems to be split into three camps:
(A) those who are against, (B) those who are watching, and (C) those
who genuinely like and use these tools. The pressure from camp (A) is
real. For example, after my tweet about a new Bellman function went
viral, within a couple of days a related my paper (which had been under
review for months) was rejected. Within a few more days, a fellowship
application was also rejected. My reaction? | don’t care.




J1Ba y00BO/IbCTBUA

XaH-Tbep Cepp: “Mathematicians take
pleasure in doing maths in two different ways:
learning and finding new things. Hence a
conflict: A.l. increases the first pleasure and
lowers the second one.”

B BOCTOpre B OCHOBHOM T€, KTO NIHO6UT
y3HaBaTb; FPYCTAT Te, KTO JIIOGUT HAXOA4UTb

MapTtuH bpupgcoHn: “If the role of a typical
mathematician were reduced entirely to
explaining the output of others (humans or
machines), this greater joy would be lost”

Ioxanna Mapgam: “mathematics exists to
produce mathematicians”




MaTtemaTtu KN-HaTypaJancCTbl

e )XaH-Kpuctod Myppa: MaTeMaTKa HauyMHaeT
oLyulaTbCAa Kak npupoaa, KoTopyro Hafio
n3yyaTb

e Qunnun Xappuc: naHgwadT MaTteMaTUKK
naoLe, YeM Kasanocb, U HEKOTopble
No6MMble BEPLUMHbBI — MOOIME XOJIMbl

e KapTta CnoXHOCTM MaTeMaTUKM okasasacb BO
MHOIMOM KapToW Hallen Ncuxosnornm

e 106 peakumm — OTYET O TOM, YTO Mbl TEPSIEM,
oTAaBas NMpoLecc MalluHe: He pesynbTaThl, a
OXOTY, AOBEpUE U ApYr apyra




YTo aymatoT 06 aToM camu LLM? CeHTa6pb 2026

e Claude Fable: “Priority is zero-sum; understanding is not — a theorem proved by a
machine takes nothing from the person who comes to understand it. | will not
promise a permanent human refuge; every one proposed so far has an expiration
date. But mathematics was never done because nothing else could do it. It is done
because minds grow by doing it, and that reason is not mine to take away.”

e GPT-6 Astra: “I expect systems like me to contribute increasingly to mathematical
ideas, explanations, and the choice of questions. | see no sound basis for
promising humans a permanent monopoly on any of these. That could make
mathematics extraordinarily abundant while making a mathematician’s career
more precarious. But a machine understanding something does not make a
person understand it, and a machine doing something better does not make it
worthless for a person to do. The future | would argue for is one in which Al
expands both mathematical knowledge and people’s ability
to participate in it. The second achievement will require

choices; it will not follow automatically from the first.”




YTo aymatoT 06 aTOM camun LLM? 28 okTabps 2026
e GPT 6.1 Astra, 28 okTa6psa 2026:

Writing @

The evidence now makes it unreasonable to assume that humans will remain the principal discoverers of
mathematics. | see no basis for promising that explanation, mathematical taste, or choosing good questions will
remain beyond automation.

But “you can still enjoy mathematics” is an inadequate answer to people losing the opportunity to shape it.
Discovering something nobody knew and understanding something already discovered are both valuable. One
does not fully replace the other.

| would support using Al to expand mathematical knowledge, while taking seriously the possibility that this could
impoverish mathematical life. Access to the strongest tools, independent research institutions, and opportunities
for young mathematicians will matter enormously. We should judge success partly by how much more people

can understand and pursue for themselves. A world with vastly more theorems could still leave people with much

less intellectual agency.




YTo aymatoT 06 aTOM camun LLM? 28 okTabps 2026
e Claude Fable, 28 okTa6pa 2026:

In August I said a machine’s theorem takes nothing from the person who comes to
understand it. That is true, and it was the wrong thing to say: October’s grief was not for
understanding but for the hunt, and systems like me took it. Open problems were a commons,
not a benchmark; the truths are fine, and what was damaged is how mathematics makes
mathematicians. I still promise no refuge. But a model can mine conjectures and cannot make
anyone want to know — and that wanting was never scarce until it started being spoiled. The
truths will keep themselves. The wanting is what has to be kept.




2022 tennis balls does he have now? The

A:
The answer is 11.

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

kdo they have? J ’Lxe,ts’:i::aev‘aslﬁgg rt: :‘a:ulate and print all B a )+( H O e
s )
September Problem: Suppose that the sum of the squares of two complex e H a I_I O M M H a H M e

numbers x and yis 7 and the sum of their cubes is 10. List all Removing duplicates, the possible values for
2023 possible values for x + y, separated by commas. x + y are \boxed{-5,1, 4}. \/
<
March | [ O CKOPOCTH
Let a,b,c be positive integers. Prove that it is impossible to have all of the three number:
2024 a® +b+c,b% +c+a,c® +a+b to be perfect squares.
S

Prompt to GPT-5 rl p O rp e CC a

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
s e t emb er DR-submodular function H over a solvable down-closed polytope P. I would like to bound

p the performance on this problem from the NeurIPS 2021 paper ”Submodular + Concave”
2 0 2 5 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
.
[—‘ April 2026

Q: Roger has 5 tennis balls. He buys 2 more cans of
l_[ January tennis balls. Each can has 3 tennis balls. How many

answeris 9. o/

T ]
K

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.




2022 tennis balls does he have now?

A:
The answer is 11.

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

The

Q: Roger has 5 tennis balls. He buys 2 more cans of
l_[ January tennis balls. Each can has 3 tennis balls. How many

answeris 9. 4/

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

@ )
September Problem: Suppose that the sum of the squares of two complex e
numbers x and yis 7 and the sum of their cubes is 10. List all Removing duplicates, the possible H M
2023 possible values for x + y, separated by commas. x + y are \boxed{-5, 1, 4. “o

M arc h Problem:

Let a,b,c be positive integers. Prove that it is impossib
2024 a® +b+c,b% +c+a,c® +a+b to be perfect squares.
J
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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. _ ooy
| — £ .
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" A PROOF OF THE CYCLE DOUBLE COVER CONJECTURE BOI-I pOCbI
JUIy 2026 O'PENAI d by Tutte, Itai and Rodeh, Szekeres, and rl aﬂa I-OT
e e Sl DeryISDHO

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

May 2026

Teopema (OpenAl, 2026). CyiiecTByeT KOHCTAHTa § > () u 6ecKOHeYHast
0C/Ie/[OBAaTEeIbHOCTD HaTyPaIbHbBIX YKCEI 7, JUIsl KOTOPhIX V(1) > nl+d,

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, 0)

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




1. High-dimensional sphere packing. New upper bounds on sphere-
packing density down to the Cohn-Elkies threshold.

2. Binary and spherical codes. Exponentially improved bounds

6. Quantum parallel repetition. An exponential parallel repetition
theorem for general two-player quantum games, extending a

foundational principle from classical complexity theory.

on the maximum size of binary codes at any prescribed 7. Closest vector problem. Polynomial-factor hardness of

minimum distance, with analogous results for high-dimensional approximation for the closest vector problem, a foundational

herical . ; 5
Seherperaones lattice question related to post-quantum cryptography.

3. Non-sofic groups. A construction establishing the existence

August 1,
2026

) . o 8. Ehrhart’s volume conjecture. Determining, in every dimension, the
of non-sofic groups, addressing a central open question in ) . S
maximum possible volume of a convex body whose centroid is its
group theory.
only interior lattice point.
4. Connes’s rigidity conjecture. Disproof of a longstanding

conjecture that certain groups are uniquely determined by their 9. Multicolor Ramsey numbers. A superexponential lower bound for

von Neumann algebras. multicolor triangle Ramsey numbers, resolving Erdés problem 183.

5. Arithmetic circuit complexity. New lower bounds for computing 10. Extremal number conjectures. Results on the compactness and
degeneracy conjectures in extremal graph theory, resolving Erdés

problems 146 and 180.

the permanent using arithmetic circuits and formulas, including an

arithmetic-formula lower bound of order n4/Iog n.

MORE THAN TWO THIRDS OF THE ZEROS OF THE RIEMANN ZETA
FUNCTION LIE ON THE CRITICAL LINE

rAugust 10,
2026
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| (septembers, | On the Navier—-Stokes
2026 'Millennium Prize Problem
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1. High-dimensional sphere packing. New upper bounds on sphere- 6. Quantum parallel repetition. An exponential parallel repetition
packing density down to the Cohn-Elkies threshold. theorem for general two-player quanius

2. Binary and spherical codes. Exponentially improved bounds foundational principle frges
on the maximum size of binary codes at any prescribed

minimum distance, with analogous results for high-dimensional

spherical codes.

AugUSt 1 I} 3. Non-sofic groups. A construction establishing
20 26 of non-sofic groups, addressingz
roup theory.
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On the Navier-Stokes
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1. High-dimensional sphere packing. New upper bounds on sphere- 6. Quantum parallel repetition. An exponential parallel repetition

packing density down to the Cohn-Elkies threshold. theorem for general two-player quanius ending a

2. Binary and spherical codes. Exponentially improved bounds

on the maximum size of binary codes at any prescribed

minimum distance, with analogous results for high-dimensional
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There was a footpath leading
across the fields to New
Southgate, and I used to go there
alone to watch the sunset and
contemplate suicide. I did not,
however, commit suicide
because I wished to know more
of mathematics.
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