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PROGRAMME / £iXHg

DAY 01 - 27 AUGUST

THURSDAY

Opening & Keynotes | FRERASEBIRE os:30-12:00 - dmasmesring

TIME / A1&

08:30-08:40

08:40-09:00

09:00-09:30

09:30-10:00

10:00-10:20

10:20-10:50

10:50-11:20

11:20-12:00

PROGRAMME / $&&5

FHREEE

TERRIERCR

Keynote 1: Math, Coding and Long-horizon Tasks: a Bitter-Lesson
Perspective

Keynote 2: XIREUNAS S MBHEHERIRZZU(LIERR

&

FERE

Keynote 3: From Olympiad Problem Solving to Mathematical Research:
Progress, Challenges, and Prospects for Advanced Reasoning in LLM
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16:00-16:20

THENEENRTSTE: N—A RISt

MechGeo: Autoformalizing and Proving Euclidean Geometry in Lean 4

MEHFESHANBYE: A BETHSRFERRESHE

Al x Combinatorics: A Personal Journey
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17:20-17:50

B EENAERAOESRENTH: MR, ¥ EEE5ETYES

Math4Al: From Learning from Samples to Learning to Sample

Manifold Constraints Unlock Multi-Timescale Momentum for Accelerating LLM
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SPEAKER /iR A

[Frt% Rt

XE - JEmKZ

XUFERR - Kimi

ZF%= - Project numina

R FhNE

B - tmEKFE

ER=E

=i
PERIFRAKRS

K-
FERFREFSERHFHARR

PrtE—

i

L H
PERIFRAKXS

Tz
AR

Wl
HiNKE

=g

IE=XZE

03



Al x MATH SYMPOSIUM 2026

PROGRAMME / £iXHig

DAY 02 - 28 AUGUST

FRIDAY

Mathematics for Al o9:00-12:50 - {tEAZEZERST

TIME / B8 PROGRAMME / IRE SPEAKER / IREA
09:00-09:30 Deep Generative Learning from Unpaired Data: Mathematical Models and R
Applications == -
B
09:30-10:00 A Geometric Characterization of the Stationary Point Evolution in Neural nES
Networks

FBPXKE (RN

UbAs IR MRE AR AEXEERIAR DA UL
FEARKZ

10:30-10:50  zEk

10:50-11:20  HEFRKESFBCIERTESS FER
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11:20-11:50 SASAIERS . — NIRRT CHESS =¥
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KEYNOTES | X EiB%

Keynotes - Abstracts

KEYNOTE 01

Math, Coding and Long-horizon Tasks: a Bitter-Lesson Perspective

XUAERR - Kimi

ABSTRACT / {§E&

In this talk, | will review our explorations in mathematics from Kimina-Prover to Kimi K2 / K2 Thinking, and further to Kimi K3, as well
as a bitter lesson we have learned firsthand. After clarifying the direct correspondence between mathematics and coding, and

examining existing Al paradigms built upon various harnesses, we will discuss whether current Al paradigms are already sufficient to
tackle open mathematical problems—or even extremely challenging ones such as the seven Millennium Prize Problems.

KEYNOTE 02

KSR RS B RERIAZ T (GIERR

";‘;5;.- - Project Numina

ABSTRACT / {§E&

RNESEESVBEMUT—MIFIES, AESE/VEPRIERE 7 RFHFRE, EREFEERDEMER N IEBIEEN.
X—HEHIFRAREEREMENIEK, MERSREHNFHIE. BEERE. IBER. BAEY. TEARMUKHHESSE
HEHER, NMREEEAEESSEEHNERERRE M\ MATH, Minerva £RHITE, BMCIOGEENEIBT IR FMERRNANIE S Ak
12, B% o1, DeepSeek-R1 FIMURIIKEEIESEIFTBR. 58 Project Numina B93EE, BAMENBUAED NuminaMath £
R ST RUREN)ISEFHERRES], LARAMAITE Kimina Prover HiSIEBRE RIS NS S BSAE SRS Lean RABHS—HEED
12, HAFREIRERWIEEEEN. &5, BEBTHCHE Al EELRNXEET NEESEINESENRESR, ML
BIIEAGIERR. R EBHEMR, FHH—S25HMaEMRIaEsFERR.

KEYNOTE 03

From Olympiad Problem Solving to Mathematical Research: Progress,
Challenges, and Prospects for Advanced Reasoning in LLM

7 2y SV \P-A

ABSTRACT / {§&

Bk, NERIHFRNENTNECITFUSSERE, BRFN. fitEREERFENAREHNT. AMREESARESHER
Mt RSEE:, MESMISX—ENRTESENXERA (BSR4, KEEREERUE. TEFERSHANIIE, LIRSHENR
RUHENSH Al BR) .

B TOREN. BERRENREDR, HFRREREREITRAARMERR, STHEER. BRER. REHERSSEIE
B8, iEHA, LA GPT, Claude JAURAIRTERELEERRD FHIDR LR HFT/ AR HEUSAIIOIEHRE, Al IEA ERUKERE A otk
B, MREBSH—PRNHFMRES Al IREWNTHEZEMIRESIMESI, #a) Al for Mathematics 5 Mathematics for Al i
WEARE.
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INVITED TALKS / E8RS

Invited Talk Abstracts

INVITED TALK 08

Deep Generative Learning from Unpaired Data: Mathematical Models and
Applications

BFE - B

ABSTRACT / {52

Many deep learning methods rely on paired training data. However, in many scientific applications, only unpaired observations from
different domains are available, making it challenging to learn their underlying relationships. In this talk, | will present our recent work
on developing mathematical models for deep generative learning from unpaired data. We formulate unpaired learning as a
probabilistic inference problem and develop generative frameworks to recover joint distributions from marginal observations. | will
demonstrate these ideas through applications in scientific imaging, particularly cryo-electron microscopy, and conclude with future
directions for generative Al under limited supervision.

INVITED TALK 09

MRPFESHANBYE: Al ESTHHFRRSHE

Prte— - FEHAE

ABSTRACT / B

ATEREIFENEHFAIRAZRE. SRS, REERIIERBEHFARSHENER. FMREBESTPAFA—HEF
HFRUSLE, WSS, FNES S EBRERFIGTaER, FRT AldMath BRTANMMETRENEFRARSHBHR
BB SHbb.

INVITED TALK 10

HEINBENGTSTE: M—tEIE6E

R - PERSRARAY

ABSTRACT / {§&

PR T LS EREER AR U S TR, MR, SROlSREaE: (1) I SIERRIRIRA TR,
(2) B{EMRERR, BEABNTUAR, AIBSHERSREE, SO ESERH T HER:

(1) ARSI SRS T BRSPS, (2) AR A R B LSS T Wi FrRAOIs
i, RRBEEENBBISENE, SERRTETOMIENNSE, EF LT SIEMEE;

BMATAVREESANE, REITUAR, SCIREHRIFOSEN. SaHL.

INVITED TALK 01
Math4Al: From Learning from Samples to Learning to Sample
W - HivkE

ABSTRACT / {§&

Artificial intelligence has undergone a fundamental paradigm shift over the past decade, evolving from learning from samples in
statistical learning to learning to sample in modern generative Al. This transition has not only transformed the design of learning
algorithms, but has also raised profound mathematical questions concerning function/data representation, statistical learning,
optimization, and stochastic generation. This talk presents the mathematical foundations of modern artificial intelligence through this
evolution.
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INVITED TALK 05

AEBSEEREMENRIERES): NSEZAERIIMNERCIZHL

- dLsUTEAS

ABSTRACT / &

KRS D RS HEAEST B L T SHNEREE, FISEBERRrOmEEEERsY, T
I SRR EEN RTINS NS, SEA— S SN’ TREERNCT. RS TR, X—
RN T RNERTE: MINERESBNER RIS, B SIS RN S
TAREABIINA? ARSHE ORI, HEATISSHE. ETX ISR, IEr. REFTIERBEt
PIREMTE, FEASEEIORMNNESTHES. ETXSIONENS, IURIMIERIOET. FRESHERIL, ST
RS FROIIR SN, EIEME, BEFTOSHEISHINPRIF TN, FHRHYS IR RS
BATE, TRE. TASHEREON, ¥IEREREH0HITL,

INVITED TALK 12

B EEMAERXESRET: MR, FTEREESLETYXES

FE - EAY

ABSTRACT / {§&

KIESHE (LLMs) EASESTRIHSHAL, EENENHRT BEE. ORNSSEXTINRS RALECRE. AW
EAERICERTNEESTIUNARAR, NTRNERAESEEAT N, BIHERA Kolmogorov SHIERETHE LLM R4S
AT RIGIRE, B NEMET TR Th S SRR KR P h (S B — MR R A AR R R TROR]
RER, SHICMAR Heap RS Zipf ERERNERBIRIG, BIMEE— NSHEREREINS BEIRERIEE %
ABRUEEL, EMMMERT, FRRBZER R S ERT T BAE S AT S SRS RS I TH SRR, R,
R EIRSER BEE. IS SHBRNATRRIRENS. AR ET¥I660, IR LLM BSMATRIRIISIE
(T EMAERCAORE. RAVEASSHEE FAIeeE BRI T TR A,

INVITED TALK 02

MIENARBEXIRRREEEDBR

XE - FEARKE

ABSTRACT / i

LRIFRGAEERIABNND TS NREEERBERIT, ARESINREUVIANE, EfITE L AERIE AR EERSOTT
RNEMES T, REFHIHREEZR (MoE) 18815 Transformer ZRMIAIRIAREIHIT T RAMRINT, AARERENEIRIHATIRET
EHREECMBS DR,

INVITED TALK 11
Al x Combinatorics: A Personal Journey
B - hERSEALE

ABSTRACT / &

In this talk, | will explore the evolving interaction between Al and combinatorics from a personal perspective. | will first review some
recent breakthroughs in combinatorics driven by Al. | will then share my own journey as a combinatorialist through the rapid
development of Al. Finally, | will discuss my perspectives on the role of Al in combinatorics (and beyond).
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INVITED TALK 03

A Geometric Characterization of the Stationary Point Evolution in Neural

Networks

HER - FEPXAE (R

ABSTRACT / {52

We investigate the geometric structure of stationary points that arise in the loss landscape of two-layer neural networks. We focus on
the phenomenon of “neuron splitting” where duplicating a hidden neuron yields an affine set of stationary points in a wider network.
We provide a comprehensive classification of all stationary points due to neuron splitting, determining under what conditions they
constitute local minima or saddle points. Our characterization hinges on a per-neuron curvature object we term the “inner Hessian”
matrix, which is the difference of the Hessian and Gauss-Newton matrix. Our analysis reveals that the definiteness of the inner
Hessian and the choice of splitting coefficients jointly dictate the local geometry of the plateau. We show that “splitting” a local
minimum can yield either a mixture of local minima and saddles or an all-saddle plateau, with a concrete sure-saddle region
identified under mild assumptions. In contrast, splitting a saddle point always produces a plateau of saddle points. Our results

elucidate when and how model expansion preserves or alters the nature of stationary points. These findings offer new geometric
insights into the fine-grained geometrical structure of neural network landscape.

INVITED TALK 04

BEFMSFRCERRERS

&R - LigERE

ABSTRACT / B

REFINEMARRERNARS M, Hh—XEEMNARGERUSKNEFEICHR. BENERNRIAIMIESHE, &
FRABXAVECFIRE, AJLAEERAREFRIIRS THENSERINER. MREBNE—LEZNINSMEXRIELS, SEmRRN.
HRNSE, EWREFINRE, MAREBIOBANNZIZAREMCIZIHEE &% (REZIAKSIE) .

INVITED TALK 06

Manifold Constraints Unlock Multi-Timescale Momentum for Accelerating LLM
Pretraining

= JtEkF

ABSTRACT / &

Pretraining accounts for a large fraction of the total computational cost in LLM training. However, noise-dominant gradients and the
highly ill-conditioned loss landscape bring severe challenges. Although modern adaptive optimizers such as AdamW and Muon have
achieved great success in large-scale pretraining, their nearly isotropic updates along different Hessian eigen-directions are
suboptimal: progress along flat directions (eigen-directions of small eigenvalues), which dominate the final loss reduction, remains
relatively slow. To address this limitation, we propose a multi-timescale momentum method with manifold constraints (M?®) that
enhances training dynamics along flat directions, yielding steady acceleration in pretraining. Our flat-directional multi-timescale
momentum pairs a slow-decay component, which enhances the signal-to-noise ratio (SNR), with a fast-decay component that
adapts rapidly to local curvature, harnessing their complementary strengths. Crucially, we employ a manifold constraint technique to
avert parameter inflation and excessively rapid effective learning rate decay that would otherwise arise from a naive combination.
Extensive experiments show that M?* significantly accelerates both Muon and AdamW across diverse architectures (dense, MoE),
model sizes (120M--2.3B parameters), and learning-rate schedules (cosine, wsd). Theoretically, we verify the acceleration effect and
provide insight into the design principles underlying the flat-direction multi-scale momentum.
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INVITED TALK 13

BEEAIRIRS : — 1 ERERIERICIESS

The Calculus of Intelligence: A Theoretical Framework for Agents

RiF - BEX
ABSTRACT / {§E
B EERASHE. SIESHNSERSMBMEMTR. SIRKMANAGEN, EEUEEE. TRIBNES, XEER
REBAMER DA, AIRERHEEAIMINS” (COIN) : RS EETIRIMNG (Grothendieck topos) IHAREEULITEIFE,
AEHRFIETRENTHNEE, FEIRCSRTFESTHREREE. XMEREKRE, BIERIBARERER, HIITLUIgE
BAMERS.

Agents are becoming foundational tools across many domains, including coding, writing, and planning. They can dramatically
amplify individual capabilities, but heuristic agent frameworks alone are insufficient for building systems at hundredfold or
thousandfold scale. This report introduces the Calculus of Intelligence (COIN): a framework that uses Grothendieck topos to model
typed task decomposition, free monads to construct verifiable action blueprints, and sheaf theory together with monadic composition
to integrate results. The framework suggests that, by organizing agents correctly, we can build systems of unprecedented scale.

INVITED TALK 07
MechGeo: Autoformalizing and Proving Euclidean Geometry in Lean 4

XL - PERERSF SRFRIFHRE

ABSTRACT / {5 Z

We present MechGeo, a Mathlib-native agentic framework for faithful autoformalization and certified proof construction in Euclidean
geometry. It combines GeoFormalizer, which translates informal problems into Lean 4 and repairs formal statements, with
GeoProver, which integrates geometric reasoning, selective algebraization, and symbolic computation. All proofs and
counterexamples are checked by the Lean kernel.

On 43 historical IMO geometry problems, MechGeo proves 29 statements generated by GeoFormalizer, refutes the remaining 14
with Lean-verified counterexamples, and proves all 14 after expert repair. Together with IMO 2026 Problem 2, this yields faithful
formalizations and kernel-checked proofs for 44 IMO geometry problems. On the 14 geometry statements in LEAP’s Lean-IMO-
Bench, MechGeo proves 12, refutes the remaining two, and proves both repaired statements.

Joint work with Hao Shen, Junyu Guo, Tian Cui, and Yuxuan Xiao.
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