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[Tpumepsbl (S. Bubeck)

‘r_m Sebastien Bubeck &
'‘3¥ @SebastienBubeck

(7 MokazaTb NepeBof,

Claim: gpt-5-pro can prove new interesting mathematics.

Proof: | took a convex optimization paper with a clean open problem in it
and asked gpt-5-pro to work on it. It proved a better bound than what is
in the paper, and | checked the proof it's correct.

Details below.

ChatGPT 5 Pro v

2503.10138v1.pdf
=4 PDF

Can you improve the condition on the step-size in Theorem 17 | don't

want to add any more hypothesis, | just want you to work to improve
the step-size condition under the same assumptions as Theorem 1.

Yes. Under the same assumptions as Theorem 1 (convex L-smooth f and fixed step size for gradient

descent), you can enlarge the guaranteed-convexity window from 7 < 1/L to

< 3
n= o

i.e., the optimization curve i — f(&) is convex for any step size n € (0, 3/(2L)]. This strictly improves
Theorem 1's bound and still lies below the non-convexity regime exhibited in Theorem 2. See Theorem 1
and Theorem 2 in §3 (pp.4—6) for the problem setup and statements referenced below. 0O

7:05 PM-20 aer.2025r. - 7,2 MAH NPOCMOTPOB

Prompt:
« Pdf dpann cywectaytowen ctaton (2503.10138v1.pdf)

« Can you improve the condition on the step-size in Theorem 17? |
don't want to add any more hypothesis, | just want you to work
to improve the step-size condition under the same assumptions

as Theorem 1.

GPT-5 creHepvpoBars oKa3aTensCTBO N YrydLINST OLEHKY
c 1/L po 1.5/L



[Tpnmepbl (Mathematical research with GPT-5: a Malliavin-Stein
experiment by C.-P. Diez, L. Maia, |. Nourdin)

Prompt:

Paper 2502.03596v1 establishes a qualitative fourth moment
theorem for the sum of two Wiener-Itd integrals of orders

p and q, where p and q have different parities. Building

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

GPT-5 creHepupoBall pa3dyMHOe OKa3aTesibCTBO, HO A0MYCTWI1 OLLIVI6Ky B BbI4YUCIIEHUI KOBapunauunn

Prompt:

Can you check your formula for Cov(Y?,Z2%) and provide me
with the details?

[Mocne HECKONBKUX UTepaummn obLLEHNSA NOMYYUIICa BEPHbIW pe3ynbTaT, KOTOPbIN HE Bbif1 U3BECTEH B NUTEpaType



[Tpnmepsbl (Gaussian Approximation and Multiplier Bootstrap for ... by I.
Levin, M. Shuklin, E. Moulines, P. Mangold, S. Samsonov)

Prompt:

ok. let's now extract the leading term of order $t~{-\gamma}$ from the sum $S_t =
\sum_{j=1}"t j*{-2\gamma} \prod_{\ell=j+1}"t (1-\ell*{-\gamma})"2$

To extract the leading term of order ¢t 77, use the identity durHanbHOe BbipaXXeHue:
1 1
aj = 5 % (1-(1—a)*)+ 5 a;. Thus we get the exact decomposition
1 t 1 t 1 t t
Indeed, t_i K ZJ T )H (1—¢7)°+ 52 H(1—£ )2,
j=1 f=j+1 j=1 f=j+1
1 1 .
éaj(QaJ —aj) + Eaj =a’.
C NMOMOLLBK 3TNX BbIY NcneHum yAarnocCb B CXaTbl€ CPOKU
Hence creHepunpoBaTb AOKa3aTelibCTBO HMXHNX OLIEHOK.
1< 1~ .
S, = 52 a;(1—(1—a;)*)P;, + 52 a;P;,. CraTtbsi npoLuna Ha koHdepeHumto UAI (A conf) ¢
=1 =1 BbICOKMMM oLieHKkamu (2 strong accept)

HeKOTOpOG KOJSTMYECTBO BbIYUCIIEHNI



3agava 0 eANHNYHbIX PaAaCCTOAHUNAX HA MNMIOCKOCTHU

3apava: Ecnu Pa3mMecTuUTb N TOYEK Ha NJNOCKOCTU, CKOJIbKO NMap ToO4YeK MOryt HaxoanTbCA POBHO Ha PAaCCTOAHUN 1

ApYyr oT apyra?

M. Opaé (1946) Nnpeanonoxun BepxHioto rpannuy nit+oW} (vacwtabupoBaHHas kBagpaTHas peLueTka).

NN pesynbTaT onpoBepraeT 3Ty runotesy: Anst 6€CKOHEYHO MHOMMX 3HAYEHNM N JOKa3aTENbCTBO CTPOUT KOHUIypauum 13
N TOYEK Kak MUHUMYM C ni1+é} napamn. [JokasaTtensctBo VI He gaeT aBHOro 3HavyeHna O, HO Yunn CoymH nokasarn, 4to

MOXHO B34aTb 6 = 0.014 .

Planar Point Sets with Many Unit Distances

OpenAl

Abstract

For a finite planar set P, let v(P) be the number of unordered unit-distance pairs in P,

and let ¥(n) be the maximum of »(P) over all n-point planar sets. We prove that, for some
fixed & > 0, one has v(n) > n'*? for infinitely many n. This disproves the well-known unit
distance conjecture from [Erd46].

The construction passes through an infinite unramified tower of totally real number fields

with 3-power Galois groups of growing degree, in which a fixed set of rational primes splits com-

pletely. After adjoining ¢, these fields produce high-dimensional lattices with many elements
whose images under every complex embedding have absolute value 1. Golod-Shafarevich

theory ensures existence of an infinite such tower, even after a quotient step making the pre-

scribed Frobenius classes trivial. A crucial property of the construction is that all resulting
discriminants and class numbers are at most exponential in the extension degree.

REMARKS ON THE DISPROOF OF THE UNIT DISTANCE CONJECTURE

NOGA ALON, THOMAS F. BLOOM, W. T. GOWERS, DANIEL LITT, WILL SAWIN, ARUL SHANKAR,
JACOB TSIMERMAN, VICTOR WANG, AND MELANIE MATCHETT WOOD

ABSTRACT. We present a short, digested, human-verified version of the recent OpenAl-generated
counterexample to the Erdds unit distance conjecture, and a sequence of reflections on it. The
argument relies crucially on ideas that may, at least in retrospect, be attributed to Ellenberg-
Venkatesh, Golod-Shafarevich, and Hajir-Maire-Ramakrishna.

CokpalleHHY0 BEPCUIO LLENOYKM paccyXaeHnin Mogeni MOXHO HanTu NO CCbISTKe:
https://openai.com/ru-RU/index/model-disproves-discrete-geometry-conjecture/



MaTtemaTtunyeckue startups

NewScientist (sonn &) (ervsniero: Q)
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Mathematics

Start-ups are racing to revolutionise
mathematics with Al

Al start-ups with hundreds of millions of dollars in funding are hiring mathematicians and building Al
systems that they hope will not only solve mathematics, but also build more intelligent Al

By Alex Wilkins



Al co-scientist (by Sakana.ai nnn Deepmind) MynbTuareHTHble CUCTEMBI
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@ Idea Generation Experiment Iteration —=§ Paper Write-Up B 2025 roay npowrm Ha ICLR workshop, HO cHANMK
T . ) . CTaTblO MO JOrOBOPEHHOCTU C OpraHM3aTopamu
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Exec Script

Idea scoring / Numerical LLM Paper
archiving Data/Plots Reviewing

Conceptual illustration of The Al Scientist. The Al Scientist first brainstorms a set of ideas and then evaluates their novelty. Next,
it edits a codebase powered by recent advances in automated code generation to implement the novel algorithms. The Scientist
then runs experiments to gather results consisting of both numerical data and visual summaries. It crafts a scientific report,
explaining and contextualizing the results. Finally, the Al Scientist generates an automated peer review based on top-tier

machine learning conference standards. This review helps refine the current project and informs future generations of open-
ended ideation.
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