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1. Plenary talks (August 11-13)

Symmetric matrices defined by plane vector sequences

Mikiya Masuda (Osaka University)

Motivated by the work of Fu-So—Song [1], we associate a symmetric matrix A to a plane vector
sequence v and give a formula to find the signature of A in terms of the sequence v. When A is
nonsingular, A~! is a tridiagonal matrix and one can interpret the relation between A and A~!
from a topological viewpoint. Indeed, an omnioriented quasitoric orbifold X of real dimension four
is associated to the sequence v and A~! is the intersection matrix of the characteristic suborbifolds
of X.
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HepaBencrBa Tuna Mopca aj1d CJa0>KHOCTH
BBIYNCJIEHNS KOTOMOJIOTHI IIyYKOB

A. A. Aiizenbepr (Noeon Research)

[Ty90oK BEKTOPHBIX POCTPAHCTB Ha KOHEYHOM TOMOJOIMIECKOM IPOCTPAHCTBE — 3TO (IIOYTH) TO JKe
camMmoe, ITO JuarpaMma BeKTOPHBIX IPOCTPAHCTB HA KOHETHOM YaCcTHIHO YIOPSI0UIEHHOM MHOYKECTBE.
['mobasibHbIE ceveHns IydKa — 9TO 00paTHBIN KATErOpHbIN Ipees auarpaMMbl. KoroMosorum — 910
MIPOU3BOIHBIE (DYHKTOPHI (DYHKTOpPA I100a/IbHBIX cedeHnit. MOKHO T KOrOMOJIOTHU KOHETHOT'O 1Ty Y-
Ka, T.e. JuarpaMMbl KOHETYHOMEPHBIX IIPOCTPAHCTB Ha, KOHETHOM UyMe, BBIUUC/IATD aJIrOPUTMIIECKHT !

OTBer: J1a, ¢ TOMOIIBIO CHMIUIAIUATLHON PE30JbBEHTHI (OHA YK€ CTaHIapTHAsI Pe30JIbBEHTA, OHA
’Ke KoMmIuieke Pyca, oHa ke 6ap-KOHCTPYKIHNs ). 3a/a9a CBOJUTCA K CUMILIAIIAIBHBIM KOMILTIEKCAM,
[0 CYTH K IOPAJIKOBOMY KOMILIEKCY dyma. Ho 9T0 OOJIbIIOi CHUMILIUIUAIBHBIA KOMILIEKC, Yy HEro
bosbiast Marpuiia guddepenimaia, KOMIbIOTEPY OT 3TOro 00/bHO. M3BECTHO, 9TO B HEKOTOPBIX
CIy9asgX BBIYUCIEHNST KOTOMOJIOTHI CHIBHO YIIPOIIA0TCs. Ec/m 9yM — 9T0 1yM KJIETOK PEryJIsipHOrO
KJIETOTHOI'O KOMILJIEKCA, TO PEIENT BBIUMCIEHUsI KOTOMOJIOIHl omrcaH B JiF0O0il KHUre mpo aarebpa-
MYECKOI TOIOJIOTUH, B pa3jesie IMPOo KOroMOJIOruu ¢ KoddduimeHTaMu B JIOKaJbHON cucteMe. -
(PEKTUBHOCTD TOIOJIOIUYIECKOT0 aHAJIM3a JTAHHBIX BO MHOI'OM OCHOBaHa Ha, CYIIECTBOBAHUHI OBICTPOTO
AJITOPUTMa BBIYUC/IEHUST KOPOMOJIOTHI ITYYKOB Ha KJIETOYHBIX CTPYKTYpax.

MBI 1aeM OIEHKY CJIOYKHOCTH BBIUMCJIEHHSI KOTOMOJIOTHIl ITYIKOB Ha JIFOOOM KOHEYHOM UyMe, U
mpejiaraeM aJropuT™M MUHUMAJIBHON CJI0KHOCTH. B 00Imem ciiydae oH ObICTpee, TeM CHMILTUITTA/ b
Hasg Pe30JIbBEHTA, a Ha KJacce KJIETOYHBIX KOMILIEKCOB IPEBPAIACTC B KJIACCUIECKUI TOIOJIOTH-
qeckuit ajropuT™. Ecim 1mo3BosuT BpeMmsi, o0CyInM, 3a9eM 3TO MOXKET ObITh HY>KHO, HAIIPUMED, B
TOPUIECKOHN TOIOJIOIUN.

Jokua i ocHoBaH Ha coBMecTHOI pabote ¢ ['ebxaprom, Maraem n Comomasmasim (arXiv:2502.15476).


https://arxiv.org/abs/2502.15476

Toric topology of the complex Grassmann manifolds G, »
B. M. Byxmmrabep (MI'V, MIIAH)

(Based on joint works with Svjetlana Terzic.)

The talk is devoted to toric topology of positive complexity in the framework of our theory of
(2n,k)-manifolds.

The main goal is to show the methods of toric topology, algebraic geometry and singularity theory
that were developed in the study of the effective T"-actions on the smooth compact manifolds M?".
The complexity of such actions is d =n — &k > 0.

The key examples are G, 2, n > 4, complex algebaric manifolds of complex dimension 2(n — 2)
with canonical T"-action. This action induces effective 7" !-action on G,, 5 of complexity d = 2(n —
2)—(n—1)=n-—3.

We relate the theory of moduli spaces My 4 of stable weighted curves of genus 0 to the equivariant
topology of complex Grassmann manifolds G, 2, with the canonical action of the compact torus 7.
We prove that all spaces MO, 4 can be isomorphically or up to birational morphisms embedded in
Gh2/T" . The crucial role for proving this result play the chamber decomposition of the hypersimplex
A, » which corresponds to (C*)™-stratification of G, » and the spaces of parameters over the chambers,
which are subspaces in G,,2/T". We show that the points of these moduli spaces ﬂo’ 4 have the
geometric realization as the points of the spaces of parameters over the chambers. The images of the
moduli spaces are the spaces of parameters of the chambers. We single out the characteristic categories
among such moduli spaces. The morphisms in these categories correspond to the natural projections
between the universal space of parameters and the spaces of parameters over the chambers. As a
corollary, we obtain the realization of the orbit space G,, »/T™ as an universal object for the introduced
categories. As one of our main results we describe the structure of the canonical projection from
the Deligne-Mumford compactification to the Losev-Manin compactification of M,,, using the
embedding of Mg, C Lo, in (CPY)N, N = ("?), the action of the algebraic torus (C*)"~3 on
(CPY)Y for which E07n72 is invariant, and the realization of the Losev—Manin compactification as the
corresponding permutohedral toric variety.
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The Vol-Det Conjecture for highly twisted links

A. 0. Becuun (IIM CO PAH)

For a hyperbolic link K C 5% we denote the volume of the 3-manifold S* \ K by vol(K) and the
determinant of K by det(K ). Champanerkar, Kofman and Purcell formulated the following Vol-Det
Conjecture in 2016.

Conjecture [1] Let K be an alternating hyperbolic link. Then
vol(K') < 27 - log det(K).
It is known that the constant 27 in the conjecture is accurate. The conjecture holds for all knots

with at most 16 crossings, 2-bridge links and closures of 3-strand braids, see [1,2].
Let us denote vy = 3A(7/3), where

A(D) = —/091n|2sin(t)|dt

is the Lobachevsky function, and & = exp (5”;“). Let v be a number such that 1/7 is the positive
real root of the equation z3(z + 1)? = 1.

Theorem 1 [3| Let K be an alternating hyperbolic link having a reduced alternating diagram D
with ¢(D) > 8 twists and ¢(D) crossings. If

¢(D) > t(D) + £1P)714 _ 9, HD) =1

then the Vol-Det Conjecture holds for K.

Theorem 2 [3] Let K be a nontrivial nonsplit alternating link having a reduced alternating
diagram D with ¢(D) > 8 twists. Then the following inequality holds

10 vge 10 viet log 2
vol(K) < = et log det(K') — et 08 4 Avget | -
log~y log

Theorem 1 improves Burton’s result from [2] and Theorem 2 improves Stoimenov’s result from [4]
in the case of highly twisted links.
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FeOMeTpH‘IeCKHe rurep3a/JuiniITn4IYeCKune MHOI‘OO6pa,31/IS[ n raMHnJIbTOHOBBI
IIOAKOMIIJIEKCBI B IIPAMOYI'OJIbBHBIX MHOI'OI'DaHHUWKAaX.

H. }O. Epoxoser (BIIID, MI'V)

Mmuoroobpazue M"™ Ha3bIBAETCI 2UNEPIANUNMUMECKUM, €CTH HA HEM CYIIECTBYET THUIIEPIJLIUITHIE-
CKasl MHBOJIIOINS, TO €CTh WHBOJIIONUS ¢ MpocTpancTBOM opout S™. [lob3ysich MOHATUIMEI FaMU/Ib-
TOHOBBIX IHKJIa, TTa-TIoArpada n K -moarpada B TpEXMEPHOM IPSIMOYTOJIbHOM MHOTOIDAHHUKE, A.
. Memubix u A. FO. BecHuH mocTpon/u mpuMepbl TPEXMEPHBIX THITEPIJUIMIITHIECKIX MHOT0OOpa3uii
B reomerpusax R3, S, L3, L2 x Ru S? x R.

Mpbr 06061maem 5Ty KOHCTPYKITHs Ha N-MEPHBIN CiIydaii: BBOuM moHaTue ramuibronoa C'(n,k)-
MIOJIKOMIIJIEKCA B TPAHUIE MTPOCTOIO0 NM-MEPHOTO MHOTOI'DAHHUKA C I THUIEPIPAHIMU M MOKa3bIBa-
eM, 9TO KaXKJblil Takoil mojroMmIuiekc [' oTBewaer HekoTOpOil mojarpymie panra m — k — 1 B Z3,
cBOOO/IHO JIEHCTBYIOIIEH Ha BEIIECTBEHHOM MOMEHT-YTOJ1 MHOrooOpas3uu RZp, npocTpancTBo opouT
N(P,T) koropoit sijsteTcst MHOTOOGpazieM, ckieennbiM 13 2°F! xonmit muororpannuka. Ha N(P,T)
neiicteyer rpymma Zast' w B Heil ecTh rumepIJLIMITHYCCKad nHBojomusA. Mbl mccaemyeM, 1 Ka-
KIX N-MEPHBIX TeOMETPHil, SBJIAIOIIIXCS TPOM3BeIeHIAMI EBKIMIoBBIX pocTpancTs R, chep S
n mpocrpaHcTB JIobaueBckoro L, cymiecTByeT MpsSMOYTOIBHBI MHOTOIDAHHUK C TaMIJIBTOHOBBIM
C'(n,k)-TIOIKOMIIJIEKCOM, a B CJIydail pasMepHOCTH 1 = 4 JaéM IOJIHBIA OTBET Ha 9TOT BOIPOC.

HogBoe noka3zaresbcTBO TeopeMmbl MusHopa—Byia

I. }O. ITanuna (IIOMU PAH)

Teopema Muinopa—Byia yrBepkaer, 4ro ecjiu (TOHOJIOTHIECKOe) OPHEHTHPOBAHHOE PACCIOCHHE Ha
OKDY2?KHOCTH Ha/[ IOBEPXHOCTHIO POJIA ¢ JIOIYCKAeT TJIaJIKOe TPAHCBEPCAJIbHOE CJIOEHUE, TO KJIACC Jii-
Jiepa paccyoeHust yaoBieTBopsierT HepaBeHCTBY |E| < 2g — 2. MbI JjaéM HOBOE JI0KA3aTeIbCTBO ITOIO
HEPaBEHCTBA Ha OCHOBE JIOKAJILHOI (DOPMYJIbI, KOTOpas BeAUCIgeT £ 0 0COOEHHOCTIM KBa3ucede-
HUS.

A girls and balls problem
®. B. Ilerpos (IIOMU PAH)

In 2019, Peter Higgins posed on Mathoverflow a certain combinatorial question (arising in the theory
of regular semigroups). In attempt of solving it, I reduced it to the positive answer to the following
innocently looking problem:

Given k girls, they are given kn balls so that each girl has n balls. Balls are coloured with n
colours so that there are k balls of each colour. Two girls may exchange the balls (1 ball for 1 ball,
so each girl still has n balls), but no ball may participate in more than one exchange. They want to
achieve the situation when each girl has balls of all n colours. Is it always possible?

Both problems remain unsolved despite significant efforts of several mathematicians. In 2021, 1.
Bogdanov proposed a nice argument for n = k, but surprisingly this did not want to generalize for
the general case. The best we know today is that the answer is positive when one of the numbers n,
k is congruent to 0, = 1 or +2 modulo the other (F. Ushakov).

I want to discuss the results and possible approaches to both questions.



Smooth manifolds in G, » defined by symplectic reduction of 7"-action

Svjetlana Terzié¢ (Montenegro University)

The complex Grassmann manifolds G,  are of specific mathematical interest as the canonical actions
of an algebraic torus (C*)" as well as the compact torus 7" on these manifolds are closely related
to many important problems. Many structures on G, 2 can be assigned to these torus actions. There
is the standard moment map g : G2 — A, 2 for the hypersimplex A, o C R™. A regular value, in
the classical sense, of the map p is known [1] to be a point € A,, » such that the stabilizer of any
y € p~'(x), for the T"-action on G, o, is the diagonal circle S'. The preimage p~'(z) C G, is a
smooth submanifold and the orbit space p~*(x)/T" is a symplectic manifold, known as a symplectic
reduction for the given T™-action.

The polytopes assigned to the strata on G2 defined by the (C*)"-action, give the chamber
decomposition of A, 9. It is proved that for any chamber C,, of maximal dimension (n — 1) all
preimages p~'(z), x € C,, are diffeomorphic leading to the smooth manifold F, C G,/T", [5], [1].

In this talk we discuss our recent results [3] related to the problem of description of smooth
manifolds p~1(x) for the Grassmannians Gr2. We study in detail the Grassmann manifold G2 and
prove that p~!(x) & S3 x T? for any regular value z € Ay».

In addition, any of these smooth manifolds F,, is a moduli space of weighted pointed stable
genus zero curves, [2], [4]. In this context, we prove that the Deligne-Mumford spaces My, and
Losev-Manin spaces Ly, are discussed symplectic reductions only for n = 4, 5.

The talk is based on the joint work with Victor M. Buchstaber.
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2KécTtKocTh pogoB Xupliiebpyxa
I'. C. Yepnsix (BIID, MIIAH)

Pon Xuprebpyxa — 9TO IPOCTO KOJIbIIEBOI TOMOMOPGU3M U3 KOJbIa KOOOPIU3MOB, TO €CTh, COIIO-
CTaBJIeHNe HEKOTOPOrO 3HAYEHUs] KarKJIOMY 3aMKHYTOMY MHOr0OOOpPasWio TakK, 9TOOBI N3 bIOHKTHO-
MYy OOBEJIMHEHUIO COOTBETCTBOBAJIA CYMMa, JEKAPTOBY INPOU3BEJICHUIO — IIPOU3BEJICHUE, a I'DAHUIEe
MHOTro00pa3usi ¢ KpaeM — HoJib. JI1000if Takoil poji MOKHO €CTECTBEHHBIM 0OPa30M pPaCIIUpPUTh HAa
MHOIro0obpasusi ¢ JeiicrBueM Kakoi-uuOyab rpyumnsl Jlu G. Ilpu 3ToM BasKHBIM CBOMCTBOM TaKOI'O
PACIITUPEHUST SIBJISIETCS €r0 YKECTKOCTh Ha HEKOTOPOM KOHKpeTHOM (G-mHoroobpasum M. Hampumep,
9TO CBOMCTBO CBSI3aHO C TEM, UTO POJI IPUHUMAET 3HAUEHNEe-TIPON3BEIEHNE He TOJIHKO Ha JeKapPTOBBIX
MIPOU3BEJIEHUAX MHOT00Opa3uil, HO 1 Ha “PacCIOCHHBIX Ipou3Be/ieHnAx co ciaoeM M. 4 pacckaxky
PO KECTKOCTH POJIOB Ha pa3HbIX MHOTO0OpA3UsIX M O TOM, KaKHe BBIBOJIBI MOXKHO CJieJIaTh U3 9THUX
UX CBOICTB (HAIIPUMED, MHOIJIA YKECTKOCTh Ha HEKOTOPBIX MHOTO0OPA3UAX CHUJIBHO OIPAHUIMBAET BU]
pOJia U BJIEUET KECTKOCTH HA ropas3/io GOJIbIIeM KJacce MHOIOOOpasHuii).



2. Lectures (August 14-15)

Modular law for Hessenberg functions

Mikiya Masuda (Osaka University)

A Hessenberg function h is a function from [n] (the set of integers from 1 through n) to itself satisfying
two conditions:

hi) =g (Vjeln)), A1) <h(@)<--- < hn).

One can associate a graph G}, to a Hessenberg function h, so (graded) chromatic symmetric functions
csf,(Gh) are defined for them. They satisfy what is called the modular law. We can think of the
modular law as an analog of the deletion-contraction property of the chromatic polynomials. One the
other hand, regular semisimple Hessenberg functions are associated to Hessenberg functions. Their
cohomology rings become modules over the symmetric group &,, and they also satisfy the modular
law ([6], [5]). This together with Abreu-Nigro [1] implies Brosnan-Chow (and Guay-Paquet) Theorem
([3], [4]) that these two objects are equivalent. I will talk about this story. I will also explain that
there is a similar story between unicellular LLT polynomials and the twin of regular semisimple
Hessenberg varieties introduced by Ayzenberg—Buchstaber [2].
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Marpuunasi ajaredbpa B Teopuu U NPUJIOXKEHUSIX N-3HAYHBIX TPy

B. M. Byxmrabep (MI'V, MIIAH)

JIeKIm TOCBATIEHBI COBPEMEHHOMY COCTOSTHUIO T€OPUU N-3HAYHBIX T'PYMI, B KOTOPBIX KarKIOW Ia-
pe Touek (x,y) € X x X comocrapjsiercss n-MyJIbTUMHOKECTBO = * y C X, T.e. HEYHODSIOYEHHOE
MHOXKECTBO M3 71 TOYEK, BO3MOXKHO C TIOBTOPEHUSIMH.

B niepBoii jiekmun Oy 1y T 1pe/icTaB/Ie€HbI ONPE/Ie/IeHUs], KOHCTPYKIIUU U PE3yJIbTaThl, KOTOPbIE JIeT-
JIL B OCHOBY T€OPUU N-3HAYHBLIX IPyIIl. Bropas jieknus mocBdiieHa pe3yibraraM MaTPUIHONW ajareo-
pbl, KOTOpbIe B Halleil Hejasueii pabore ¢ M. V. KopHeBbIM npuBe/in K perieHunio 3a/1a49u 0 CTPYKType
IeJIOUNCIEHHBIX TTOJTMHOMOB, 33/IaI0NINX N-3HAYHOE CJIOXKEHUE B MMoJie KOMILIeKCHbIX uncen C.

Mg obcyium dbyHIaMEHTATbHBIE PE3YJIbTaTbl, KOTOPbIe MOJIYYUIA MPUJIOXKEHUS B TEOPUH N-
3HAYHBIX T'PYMI, U TMOKayKeM, 9TO 3TO MPUBEJIO K HOBBIM ILIOJOTBOPHBIM CBA3SIM PA3HBIX Pa3/Ie/IOB
MaTeMaTUKH.


https://doi.org/10.1016/j.aim.2018.02.020
https://arxiv.org/abs/1601.05498
https://doi.org/10.5802/alco.380

Ilopsiikyu Ha Tpynnax TpexMepHbIX MHOT000Opa3uii

A. 0. Becuun (IIM CO PAH)

I'pynna HasplBaeTCs yHOPSIOYEHHON €CIM Ha MHOXKECTBE €€ 3JIEMEHTOB MOXKHO BBECTH IMOPSJIOK,
COIVIACOBAHHBIIl C T'PYNIOBBIM YMHOXKEHHEM. YTOPSI09€HHOCTh I'PYII TPEXMEPHBIX MHOrooOpasuit
TECHO CBfI3aHa € MX TOIOJIOrHYecKHMH cBolicTBaMmu. I'urore3a Motern n Teparanto coctout B TOM,
4TO (PyHIAMeHTaIbHas Ipyla TPEXMEPHOIO MHOrooOpa3us OM-yHops/IoueHa eCld M TOJIBKO €CJIH
I'PYIIa COJEPKUT 00001eHHOe KpydeHne. Mbl obcynM pe3ynbTaThl 00 YHOPSIOYEHHOCTH T'PYIII
Y3JIOB U T'PYII TPEeXMePHBIX MHOI'00OOpa3Wii, KOTOPhIe IPEeJCTaBUMbI KaK ITMKJINYECKHe HAKPBITHS
TpexXMepHOil cdephl ¢ BeTBJIEHNEM BJOJbL Y3JI0B M 3alensennil. B gacTtHoCTH, OYyT paccMOTPEHBI
rpymmnsl MHoroobpasus Bukca — Marseesa — @omenko u MHoroobpasuit @udbonaqdm.

SKCHOHGHL[I/IELT[I)HBIG rZ[EBI'?’ICTBI/IS[ n KOMIIJIEKCHBbIE€ CTPYKTYPBbI Ha
MOMeHT—YI‘O.TI—MHOI‘OO6pa.31/I$IX

T. E. Hanos (BIID, MI'Y)

Topuieckasi reoMeTpUs U TONOJIOTHS [IPEIOCTABIIAIOT OOJIBIIOE KOJTUIECTBO ITPUMEPOB MHOT000pas3mii
C «HECTAH/IAPTHBIMIY KOMILIEKCHBIMU CTPYKTYPaMU, T.€. He KIJIEPOBBIMU U JayKe He MOUIIE30HOBBI-
Mu. OIHUM U3 OCHOBHBIX KJIACCOB TAKUX IIPUMEPOB SIBJIAIOTCS MOMEHT—YT0J-MHOTOOOpasus. Kom-
IJIEKCHASA CTPYKTypa Ha MOMEHT—YTIOJI-MHOIOOOpas3uu Z OlpeJiesideTcd HabOPOM KOMOMHATOPHBIX
PeOMETPHYECKUX JIAHHBIX, BKIFOYAIONTHI TTOJHBI CHMIUINIUAILHBIH (HO He 00s13aTeIbHO PAIMOHAI b
HbIi) Beep. [IpuMepaMu KOMILJIEKCHBIX MOMEHT—YTOJI-MHOr000pas3uii siBisiioTcst MHOroobpasust Xorda
u Kayabu-Dkxmana, a takxke ux jgedopmarnun. B ciydae pannoHaibHBIX BeepoB MHOroobpasue Z siB-
JIIETCS TOTAJTBHBIM ITPOCTPAHCTBOM T'OJIOMOPMHOTO PACC/IOEHUS HAJl TOPUUECKUM MHOIOOOPa3ueM co
CJI0EM - KOMITAKTHBIM KOMILIEKCHBIM TOPOM. B 9TOM cjiyvae mHBapUAHTHI KOMILJIEKCHOW CTPYKTYPBI
Ha Z, Takue Kak KoromoJioruu /lonb0o n uncira XojzKa, MOryT OBITH OIUCAHBI C TTIOMOIIBIO CIIEKTPaJIb-
HOI 11ocJIeioBaTeIbHOCTU Bopesis rosiomopdnoro paccioenus. B obiem ciaydae cion roioMopdHOro
PACC/IOEHUST «PA3MBIKAIOTCS» M PACCIOCHUE IIPEBPAIACTCS B KAHOHUYIECKOE TOJIOMOP(HOE CIIOeHUEe
HA KOMILJIEKCHOM MOMEHT—yTOJI-MHOI000pa3uu Z, SKBUBAPUAHTHOE OTHOCUTE/ILHO JIEHCTBUS ared-
pandeckoro topa. Ilapa (Z,F) mHOroo6pasus u roJoMOp(hHOrO CIOCHUSI SIBISIETCS MOJIEJIBIO JIJTsT
UPPAIMOHAJIBHBIX TOPUYECKHX MHOroobpasmii. B obmeM moJioKeHnn KOMIIJIEKCHOE MOMEHT—YTOJI-
MHOTOOOpa3ue Z WMeeT JIUIIbL KOHEYHOEe YUCI0 KOMILIEKCHBIX ITOJIMHOr000pasnii MOJIOXKUTETHLHOM
PA3MEpPHOCTH, TAK UTO HA TAKOM KOMILJIEKCHOM MHOrOOODa3uu HE CYIIECTBYET HEIOCTOSHHBIX MepO-
MOPGHBIX (DYHKIN, & ero ajarebpanvdeckas pa3MepHOCTb paBHA HYJIIO.

Koncrpykius n kinaccudukalimsg KOMILIEKCHBIX MHOTOOOpa3uil ¢ JielicTBUEM TOpa OCHOBaHA Ha
MOHSITUN SKCIOHEHITHAIBLHOTO JEHCTBUS, 33/1aBAeMOro KOHMUTYpaIiell BEKTOPOB. DKIIOHEHITUATLHBIE
JIeCTBUSA OObEIUHSIOT MHOI'UE KOHCTPYKIIUKA TOJJOMOPMHON JIMHAMUKHU, HEKIJIEPOBOH KOMILIEKCHOIT
reOMeTPHUH, TOPUYECKON TreoMeTpun u Torojoruu. K HUM OTHOCATCS MPOCTPAHCTBA JIUCTOB T'OJIO-
MOP(MHBIX CJIOCHU{T, TIepecevueHnsl BEIECTBEHHBIX 1 SPMHUTOBBIX KBAJIPUK, (DAKTOP-KOHCTPYKITUS TO-
pudecknx Maorooopazuii, LVM- u LVMB-MHOroo6pasusi, KOMILJIEKCHO-AHAJIUTUIECKIE CTPYKTYPBI Ha
MOMEHT—YT0JI-MHOTOO0PAa3nsiX N X JacTUIHBIE (DAKTOPBI. Bo BCeX cIydasx TeOMeTprs M TOMOJIOTHS
COOTBETCTBYIOIIETO (PaKTOP-00bEKTa MOTYT OBITH OMUCAHBI KOMOMHATOPHBIMU JIAHHBIME, BKJTIOYUAIO-
IIUX APy JABOMCTBEHHBIX 110 ['eitiry KoHduUryparmit BEKTOpos.



3. Short messages (August 11-15)

3-aJredOpbl, UHBAPUAHTHBI MHOTO0OOpa3uii, 1 ypaBHEeHHUE IISTUYTOJbHIKA

P. K. Asmes (ML)

B crarwe P.Jloypenc “Anredpsl n TpeyroJibHbIE COOTHOIEHUST OBLIM PACCMOTPEHBI 3-aJIreOphI, OIpe-
JICJIATOIIIE 110 TPUAHTYJIANNH WHBAPUAHT OPHUEHTUPOBAHHBIX 3-MHOroobpasun ¢ rpanuiei. OKas3bl-
BaeTCs, MOXKHO BBECTU aHAJOr coryiacoBanHoctu 1mo Ppobenuycy B 3-aiaredpe, a ¢ HUM U HOHATHE
dpobennycosoit 3-anrebpbl. BmecTe ¢ 3TUM MOABIIAETCA KOHCTPYKTUBHBIN CIIOCOO TIOCTPOEHUS TI0JI-
HOlT 3-asreOpnl. Takske MOKHO M3 MATPUI-IIPOEKTOPOB 1 3-ajredp MOCTPOUTH PEIeHns] yPaBHEHUS
IATHYTOJIbHUKA. Kpome Toro, g 1oKaKy HeTpUBUAJIbHOCTH MHBAPUAaHTa, OCHOBAHHOTO Ha 3-aJiredpax.

IIpocTpaHCcTBO MapaMeTpoB KaK aJjredpamdeckoe MHOToobOpa3me

E. C. Be3spognas (BIIID)

B crarbe Byxmrabepa u Tepsua “IIpocrpancrso opout Gy, 2/T" u daxropst Ykoy G2/ /(C*)" muO-
rooopasuii I'paccmana G, 2" mocTaBeH BOIPOC 0 KOMIAKTUMDHKAIMN TVIAIKOr0 adPUHHOIO MHOTO-
o0pa3us ¢ KOHEYHOI I'PYIIIOi aBTOMOP(MU3MOB, JIHCTBYIOINIEH Ha HEM, TaKOI 9TOOBI JII0OOI aBTOMOP-
dusM npoozKaicd 10 aBToMopdusMa Ha Beeit KomnakTudukanuu. B 1okiraie Oyaer ob6cy K aaTbCs
IIPOCTPAHCTBO MAapaMETPOB, TOJIydaloleecss KaK IMPOCTPAHCTBO OPOUT HPU JIEHCTBUU KOMIAKTHOTO
TOopa Ha IJIaBHBI cTpaT G, 9 C TOYKH 3peHNsd KAaTEIOPHH BCeX KOMIAKTH(UKAINN (DUKCHPOBAHHOIO
TOMOJIOITYECKOTO IIPOCTPAHCTBA 110 OTHOIIEHUIO K TOPSJIKY.

ITpucoegnuénnas anredpa JIu
nmpssMoyroJibHOI rpymmbl Kokcrepa

4. A. Bepéskun (BIID)

MpbI BceteyeM HUKHIN HEeHTPaIbHBIA Psijl IPAMOYTo/IbHOI rpynmbl Kokerepa ROk U CBA3aHHYIO C
ueit anrebpy Jlu L(RCy), umeromieit cBsa3b ¢ rpad-aarebpoii Jlu L. Bymer nano siBHOe KoMOMHA-
TOpPHOE OIHMCAHUE IIEPBBIX TPEX IOCIEI0BATEILHBIX YWICHOB IPagyuPOBAHHBIX KOMIIOHEHT IIPUCOEI-
HEHHON ayrebpsl JIn rpynmer RCK.

I'ummoresza AHuka aJjisi MOMEHT—YT0JI-KOMILJIEKCOB

®. E. Bourerkaunun (BIIID, MITAH)

[Tycth Zx — MOMEHT—YTOJI-KOMILIEKC, COOTBETCTBYIOMNI CUMILIAIUAILHOMY KoMmIutekey K. Mbr jo-
Ka3bIBaeM, UTO IOC/Ie JIOKAIM3AIUU BHE KOHEYHOI'O YUCJIa POCTHIX YHCEJ BEPHO: MPOCTPAHCTBO IIe-
Tesb 22 TOMOTONMYECKH 3KBUBAJICHTHO IIPOM3BEICHUIO IPOCTPAHCTB IeTesIb Ha cdepax. DTO IOJI-
TBepKIaeT 2unomesy Anuxa (0 p-TOKATBHBIX PA3JIOKEHUSX TPOCTPAHCTB TIE€TEJIh) B CJIydae MOMEHT—
YTOJI-KOMILIEKCOB ¥ UX YaCTUIHLIX (PaKTOpOB. JloKazaTe nbcTBO OCHOBAHO Ha P-JIOKAJIHLHOM aHAJIO-
re Teopembl MutHopa—Mypa (AHuK) u pesyiabrarax o crpykrype Ext-anrebp qyist koser; Crorim—
Paiincuepa (Bakemun—Pooc, Bepriry).

[Tpu p > 0 MBI TaKKe BbIpazkaeM p-IPUMAPHYIO KOMIIOHEHTY TPy 7 ( Zi) B TepMUHAX aJrOpUT-
MUYECKH BLIMHCIUMBIX MHO204AeH068 Baxesuna—Bepeaynda by, o(t) n romoTonnaeckux rpyii cdep.
ITo coBmecrHoit pabore ¢ JIptoncom CranTorom (arXiv:2506.15573).
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MoMeHT—yTOJ-KOMIIJIEKCHI, TOMOTOIIMYECKN SKBUBAJIEHTHBIE
CBSI3HBIM CyMMaM IIpomu3BejieHuii ccep

B. A. Kossipmmnaa (BIID, MI'Y)

B cBoém moxitajie st pacckaxky O KJacce MOMEHT—YTOJI-MHOT0OOpa3uil, ABJISTIOIIIXCSA CBAZHBIMU CYM-
MaMu pousBe/ieHuil cdep (Kiace Takux mpocTpaHcTs oboznaunm M). VHTepecHa Kak mpsiMast, Tak
n obparHas 3a1a9u:

- KakKme MOMEeHT—yT0JI-MHOTOOOpa3us Jjiexkat B M,
- KaKue CBA3HbIE CYMMBbI ITPOU3BE/ICHUI ¢ep MOryT OBITH MOMEHT—YTOJI-MHOT000Opa3UIMU.

bl OCBEILY 9THU BOIIPOCHI U ITIOCTapalOCh pacCCKa3aTb IIPO JABa CJACAYIOIINX acCIleKTa:

1) Kak MOXKHO JIOKa3bIBaTh IPUHAJIE?KHOCTE K M ¢ TOUKE 3peHUsl TOMOTOINYECKON 9KBUBAJICHT-
noctu u jguddeomopdHOCTH;

2) Kak MOYKHO KOHCTPYHMPOBATH MPUMEPHI MHOIOTDAHHUKOB K Takux, 9T0 Zx HpuHaIeRuT M
I MMEET COOTBETCTBYIOIIEe KOJIBIIO KOTOMOJIOTHIA.

Simplification of finite spaces equipped with sheaves

A. O. Manbko (BIIID)

The classical results of Stong have established a foundational framework for the analysis of finite
topological spaces through the identification and elimination of beat points, leading to the concept
of a core. This talk begins with an overview of these seminal contributions and their implications
for the simplification and homotopy classification of finite posets. Following the classical results of
Stong, a cohomological analogue of a core for finite sheaved topological spaces is introduced, and an
algorithm for simplification in this category is proposed. In particular, the notion of beat vertices
is generalized, and it is demonstrated that if a vertex of a sheaved space has a topologically acyclic
downset (with trivial coefficients), then its removal preserves the sheaf cohomology.

RTD u T.1.
M. P. Perunckuii (BIIID)

[Tpobiema BEIGOPa ONTUMAILHOTO TIPEJICTABIEHNs JIAHHBIX (BJIOXKEHWs B METPHYECKOE TPOCTPAHCTEO )
SIBJISIETCSI KJTIOUEBOM B aHAJIM3€ JAHHDBIX, MAITUHHOM OOyYIEHUHU M CMEKHBIX obsiacTsax. Tpajiurnnonube
MEeTOJIbl CPaBHEHUS IIPEJICTABICHUN OCHOBAHBI HA CTATUCTUYECKHX II0JIX0JIaX, KOTOPBIE 00/1ajaioT
PAJIOM OrpaHUYEHUN, CBA3AHHDBIX C IIPEJIIIOJIOXKEHUAMI O PACIIPEICJICHUN JTAHHBIX U UX ITPUPOJIE.

B nmokmaze paccMaTpruBaeTcs TOHMOJIOTHYECKHN TOXOM K OIEHKEe KadecTBa MPeJICTABIEHUN JTaH-
ueix — Representation Topology Divergence, u Bapuarnun na temy. [lomobnbie MeTObI TO3BOJISIOT
OIEHUBATH PA3/IMYIUs MEXKTY IPEJCTABICHUAME, AHAJIU3UPYS UX TOIOJOTHIYECKYIO CTPYKTYPY, U He
TPeOYIOT 3allyCKa CaMHUX aJITOPUTMOB aHAJIN3a JTAHHBIX.

DKCIIepUMEHTATbHBIE PE3YIBTATHI JEMOHCTPUPYIOT BBICOKYIO 3(hdeKTuBHOCTD: Koppessamnus RTD
C UTOrOBBIM KAUYeCTBOM MOJIe/Iel JIOXOUT J0 Bredarisomux 98%.

Obcym TeopeTnvuecKe OCHOBAHUSA ITPEJJIO?KEHHBIX METOI0B, UX 3(PMEKTUBHOCTD, W TPEUMYIIIe-
CTBa 10 CPABHEHUIO C BEPOSTHOCTHBIMU ITO/IXO/IAMHU.
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HJ’IIOC-KOHCprKH;I/ISI n CuMILJINIINaJIbHbIE€ METOAbI

A. A. Cemupnernos (CII6IY)

Pacemorpum puckpernyio rpyniny G ¢ hpUKCHPOBAHHON COBEPIIEHHON HOPMAJILHOM MoArpymmnoi. Eii
MOYKHO CONIOCTABUTD TIpocTpancTBo (BG)™T, noaydaemoe pu moMornu moc-KoHerpykiun Ksuiuiena.
Cornacao Tteopeme Kana—Tépcrona, 10001 CBSI3HBI TOMOTONMYECKHUI TUII MOXKHO peajin30BaTh B
TaKOM BHJIe. XOTs caMa TeopeMa He TaéT KOHKPETHBIX IPUJIOXKEHIIT, OHa IIpe/iyIaraeT MoJIe3HY 0 TOUKY
3PEHUST: UCCIIeI0BAHIE TOMOTOIIMIECKNX TPOCTPAHCTB MOXKHO CBECTH K N3YIEHUIO COOTBETCTBYIOIIIX
JINCKPETHBIX TPYIIIL.

OTa ujes XOPOIIO MPOSBIAETC B Psdjie TUIYOOKHX Pe3y/bTaToB — Takux Kak baparrta-ITpumiu-
Ksutena, Kosna-Curasna, lamaruyca, Majcena-Baiica, n npyrux — rje onmcabl TOMOTOINYIECKNE
tunbl 1poctpancTB (BG o)™ juist cucrem rpynu G, = X401, Buy1, Aut(F,), GL,(K) u m.u. Dtu pe-
3yJIbTATHl MOYKHO BOCIIPHHHMATh KaK KOHKpETHBbIE peajm3anuu «unpuHmuina Kan—Tépcronay, xors
JIOKa3aTeIbCTBa OCHOBAHBI Ha, HE3aBUCUMBIX TEXHUKAX.

CymectBytomue MeToJibl pabOThl ¢ TAKMMHU OObEKTaMU He IMPUMEHUMbBI K JIPYTUM HHTEPECHBIM
KJIACCAM T'PYIIIL, HAIIPUMED, K ceMeiicTBy romoronuydeckux Koc G, = hB,, 11, /i KOTOPBIX IIPOCTPAH-
ctBo (BhBy)T He usyueo.

B cBoéM JI0KJIaJIe 51 pACCKaXKy O TOM, KaK TeXHUKa CKPEIEHHBIX CHMILIUIUAIBHBIX TPYII (CM.
[1]), paspaborannas Jlomsem u @uaeposuaem, MoXKeT OBITH IPUMEHEHA K MCCJIETOBAHIIO TAKUX TIPO-
crpancTB, KakK (BhBoyo)T, (BY )™, (BBs)t 1 Apyrux um nojo6HbIX.

References

[1] Zbigniew Fiedorowicz and Jean-Louis Loday, Crossed simplicial groups and their associated
homology. Translated of the American Mathematical Society, 326(1):57-87, 1991.
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Teopuss Mopca MmHOroodopasuii, onpeaesieMbIX CTaHJIAPTHBIM AeiicTBUEM
TOpoB 1" Ha KOMILJIEKCHBIX MHoOroobpasusax I'paccmana G, o

M. A. Ceprees (BIIID)

Cranmaprroe neiictBue Topa 1™ Ha MHOroobpasuu I'paccmana G, o ABIIeTCA TaMUIBTOHOBBIM. Vc-
NOJIb3yst KOOPJMHATHI [LIIOKKepa, MOKHO TMOJTydInuTh 1™-3KBHBapHanTHOE Biokenue G, o B CPY
g N = (;) — 1 ¢ raMUJIBTOHOBBIM JIEHiCTBUEM 3aJ@aHHBIM Y€pe3 BTOPYIO0 CUMMETPUYIECKYIO CTe-
nens npegactasienua 1™ — TV co crammapraein TV -neiictsuem. IlyeTs Gno — A,o C R”
up: CPY — A, C R" — coorsercrBylonue orobpazkenus MoMeHToB. Yposuu M, = p~'(z) u
My = 1~ (y) aBagOTCH TIAJKUME KOMIAKTHBIME TOMHOTr006pasuamu Gpo u CPN | eciu zy —
peryJisipHble 3HAYEHUsT 9TUX OTOOpayKeHmil coorBeTcTBeHHO, a dbarTopel M, /T, Z/\\/[/y JT" sBstioTcs
CUMILICKTHICCKHME MHOTOOOPasUAMU U U3BECTHBI KAK CUMIUICKTUYCCKas PeJyKIusd.

Hannoe coobimenue Oyjier nocssmieno nocrpoenuio reopun Mopca na yposusax M, u M, ucrosib-
3yd OIMCaHMe SKBUBAPUAHTHOH Tonosorun Maoroodbpasus I'paccmana G, 2 OTHOCHTEIBLHO CTaHIAPT-
Horo jeficteus T nannoe B HegapHux paborax B.M. Byxmrabepa u C. Tepsuu. A umenno, B ciyyae
n = 4 OyJIyT ABHO IIPEIbABJICHDI Cl)\}/fHKHI/II/I Mopca na M, u M,. Ina n > 4 6yjer jan MeToJ| HOCTPO-
enna dynkmuit Mopca na M, u M,, ncrons3yomuii pazbuenne runepcuminierca A, o Ha KaMephl.
JIoKIaT9MK HAJIEETCs, YTO ¢ TIOMOIIBIO 9TOT0 MOIX0/a MOYKHO BBIYHC/IUTH KOTOMOJIOTUN YPOBHEH J/1sd
ciydaeB n = H,6.

Kowmniiekc mepMyTo3/ipa U JIOTIOJTHEHUS
KOHUTypaluii JUaroHaJbHbIX IIOJIIPOCTPAHCTB

B. A. Tpuus (BIID)

(Hokma ocnoBan Ha coBmectHoii padore ¢ T. E. ITanosbim. )

Kaxktomy cumiuuimaabHoMy KOMILIEKCy K Ha m BepIIMHAX MOXKHO COIMOCTABUTH KOH(MUTYPAITUT
o ipocTpancTs B R™ aByx Tumnos. [lepBorit n3 HUX — 3T0 KOHMDUTIYpAIUU KOOPIUHATHBIX ITOJITPO-
crpanctB. I3 pabor Byxmrabepa-Ilanosa uzsectHo, 4To JionotHeHUE 000N Takoll KoHMUrypaum
TOMOTOTIMIECKN YKBUBAJEHTHO BEIIECTBEHHOMY MOMEHT—YTOJI-KOMILIEKCY, OCHOBHOMY OOBEKTY U3Y-
YEHUsT TOPUUIECKOH TOTIOJIOTUH.

Hpyroit Tun KouduUryparuit — 370 KOH(GUTYpaIii JIHATOHATHLHBIX TOITPOCTPAHCTB, KOTOPBIM I10-
CBSIIEH HACTOAIINI JIOKJIaJ1. Byjer BBe/ieH crienuaibHbIil KOMILIEKC Ipaneil mepmyTodipa Perm(KC),
TOMOTOTTMYECKN SKBUBAJCHTHBIN JIOMOTHEHUIO JUATOHAJILHON KOH(MUTYPAIUU, U OIMUCAHBI €r0 KOT'O-
MOJIOTUH. Y MHOYKEHHUE B KOJIbIIe KOTOMOJIOTHI BBIYNC/IEHO € MCIIOJIb30BAHNEM KJIETOUHON AITPOKCH-
MAaIlH IHaroHaJi B IeEpMyTO31pe, ocTpoerHoit Canebmize—YMote. Takzke OyaeT ycTaHOB/IEHA B3a~
NMOCBSI3b KOODJIMHATHBIX W JUATOHAJIBHBIX KOHMUTYpaIHil, CBsI3bIBatoIias Juaronaib Canedmze—
YwMmbite u ymMHOXKeHUe, BBeieHHOe [laeM J1j1st onncanust KOJIbIla KOTOMOJIOT i BEIEeCTBEHHBIX MOMEHT—
YTOJI-KOMILIEKCOB.
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Hyperbolic geometry-based modifications in GPT

A. A. ®okun (MOTU, Ckomrex)
A GPT-type model can be viewed as a family of maps

fg S VAL A‘Vl_l,

where V is a finite vocabulary, AlVI=! the probability simplex, and 6 is the set of layer weights
(embedding matrices, attention projections, feed-forward parameters) that parameterizes the family.
Such architectures are typically trained by minimizing the negative log-likelihood via gradient descent
methods (such as Adam). In the baseline, attention layers compute token-token similarity via the
FEuclidean scalar product @ H)
4k
KEuc(Qak> \/a )

scaled by the embedding dimension.

We investigated a simple geometric inductive bias: replacing this with a kernel derived from the
geodesic distance in a hyperbolic space H? of constant negative curvature —c:

1 1 N
Koo (k) = ————— dya(q.k) = — h(— ik )
Hyp(4,k) doa (g ) 14(q,k) \/Earcos clq, k)

where

~ 1 )

q= -+ HqH yq ]

c

and

(z.y)r = —woyo + Zlﬁiyi

is the Minkowski inner product.

We also treat ¢, indexed by attention head and layers, as a learnable parameter; unlike standard
weights, it governs the global curvature of the representation space and interacts nonlinearly with
the geometry, so its learned values may carry information about the intrinsic geometry of language
data.

With all other training settings fixed, we compare Euclidean and hyperbolic variants on multiple
datasets. Hyperbolic models consistently yield lower cross-entropy, while learned curvature parameters
exhibit stable, layer-dependent patterns across seeds, suggesting emergent geometric specialization
in representations.
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