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Abstracts

A.Teplyaev “Diffusions and spectral analysis on fractals”

ABSTRACT: The classical diffusion process was first studied by Einstein, and later

a mathematical theory was developed by Wiener, Kolmogorov, Levy et al. One of the
basic principle is that displacement in a small time is proportional to the square root
of time. Recently it was discovered that some fractals carry natural diffusion processes
that obey scaling laws what are different from the classical Gaussian diffusion, but are

of so called sub-Gaussian type. Moreover, in some situations the diffusion, and
therefore the correspondent Laplace operator, are uniquely determined by the
geometry of the space. Recently it was proved for Sierpinski square and its
generalizations (a joint work with M. T. Barlow, R. F. Bass, T. Kumagai). In the second
half of the talk spectral analysis of the intrinsic Laplacian on finitely ramified fractals

with symmetries will be discussed.

D.Kaledin “Non-commutative Witt vectors”

ABSTRACT: Witt vectors were originally defined for a commutative ring A. About

15 years ago L. Hesselholt discovered a generalization of this construction to non-
commutative rings. His approach was heavily based on non-trivial facts from stable
homotopy theory. I will present an elementary re-interpretation of Hesselholt's results
which also allows to strengthen and clarify them. If time permits, [ will also touch upon

some applications.



0.Viro “Tropical geometry and hyperfields”

ABSTRACT: The notion of multifield is a straightforward generalization of the

notion of field. The difference between these notions is that addition in a multifield
may be multivalued. Multifields with multivalued addition can be obtained from usual
fields via factorization or degeneration. Multifields provide a natural base for tropical
geometry. The degenerations relating objects of the classical algebraic geometry to
objects studied by the tropical geometry are induced by degenerations of the ground
fields to multifields. Multifields appear naturally in other contexts and are of general
interest.

“Tponuueckas zeomempus u 2zunepnoasn”

ABSTRACT: [loHsAATME MyJIbTHUIIOJIS SIBJSIETCS HENOCPEACTBEHHBIM 000011IeHHEM T10-
HATHA 0Jid. PasHUIa MEXY HUMU COCTOUT B TOM, UTO CJIOKEHUE B MYJIbTHUIIOJIE MO-
»KeT ObITh MHOT03HAUYHbIM. MyJIbTUII0JIS1 C MHOT'O3HAYHBIM CJI0KEHUEM MOJy4arTCs
13 00bIYHbIX MTOJIEN MTOCPeACTBOM GaKTOPU3ALMHM UJIH BbIPOXKAEeHUs. MyJIbTUIIOSA
JIOCTaBJISIIOT €CTECTBEHHYIO a/ire6panyecKyo 0CHOBY TPOIIUYECKOU reOMeTPUH.
BeipoxxaeHus, cBSI3bIBawOle 00'beKThI KJIaCCUYECKUX pa3/ieJioB ajJrebpandyeckoun
reoMeTPHHU C 00'beKTaMH, U3y4aeMbIMU TPOIIUUYECKOU reoMeTpUel, 0Ka3bIBAIOTCs
NOPOX/eHbl BBIPOXK/EHUSAMU COOTBETCTBYIOIIMX M10JIEW B MYJIbTUIOJIS. MyJIbTUIIOJA
eCTeCTBEHHO BO3HUKAIOT U B [JPYTMX KOHTEKCTaX U MPEeACTaBASAIOT

O6I.U,€MaT6MaTI/I‘{ €CKUU HHTEpecC.

G.Mints “Hard Analysis: New Life of Old Ideas”

ABSTRACT: New emphasis on finitist methods and results in mathematics indicates a
turn in foundations happening under the slogans of Hard Analysis and Proof Mining.
While previously non-constructive or infinitistic methods were thought (by an
influential minority) to be philosophically defective, the revival of interest is caused by
mathematical needs. Some of the central results needed development of new tools that

turned out to be close analogs of well-known tools of proof theory.



D.Grigoriev “Nash conjecture for binomial varieties and multidimensional
Euclidean algorithm”
“‘T'unomesza Hswa 048 OGUHOMUA/bHLIX MHO2006pA3UL U MHO20MEPHLILU aA/A20pUMM
Eekauda”

ABSTRACT: Pazpytue Hama MHoroo6bpasus X omnpefessieTcs KaK 3aMblKaHHe rpa-
¢uka otobpaxkenusa l'aycca Ha X. /bkoH Ham Beickasas rumoresy, 4To HoOcC/ae[0Ba-
TeJIbHOCTb pa3AyTui Hama, HauuHasa ¢ X (Haj noJieM xapaktepuctuku 0) Bcerja 3a-
KaHuMBaeTcs. Torja BBUAY TeopeMbl JIMNIMaHa, Moy4YeHHOe MHOroo6pasue rJjajKoe
Y TEM CaMbIM, JaeT pa3pelieHrue ocobeHHocTed MHOroo6pasus X. B ciiydyae pasamepHo-
ctu 2 XupoHaka-CnMBaKOBCKUM [l0Ka3aJi HOPMa/IM30BAaHHYI0 BEPCHUI0 TUMOTE3bI
Hama, korjga pa3gyTdss 4vepeAywTcs ¢ HopMaiausanusaMu. CJI0KHOCTb 3TOTO
paspelieHds1 0COOeHHOCTeHW (Kak M JIlo60ro H3BECTHOI0) OYeHb BbICOKA. MbI
yCTaHABJIMBaeM 3KBUBaJIEHTHOCTb TUIIOTE3bI Hama (COOTBETCTBEHHO,
HOpPMaJIM30BaHHOM) /iJi1 6GMHOMHUAJIBbHBIX MHOTO0Opa3uii U OCTAHOBKKM MHOTOMEPHOTO
asroputMa EBksMJa (COOTBETCTBEHHO, HOpMaJM30BaHHOT0). OCHOBHOU pe3y/bTaT
JlOKa3blBaeT  MOJMUHOMHAJIbHYK  OLEHKY  CJIO0XHOCTA [ JIBYMEpPHOTro

HOpMaJ/in30BaHHOTO ajsropuTMma EBkinpa. (CoBMecTHas paboTa c [.LMuibmaHoMm)

F.Smirnov “Correlation functions for quantum integrable models”

ABSTRACT: Ishall formulate the main problem of the Quantum Field Theory

which consists in computing the correlation functions. I shall explain how this problem
is tackled for the integrable models putting stress on the application of the Operator
Product Expansion (OPE). The OPE are controlled by the methods of the Conformal
Field Theory (CFT). Accepting this fact the computation of the correlation functions is
reduced to the case of one-point functions. I shall explain that the one-point functions
can be computed using the fermionic structure of the integrable models which was

found recently.

A.Vershik “Heceo600Hble  delicmeusi  epynn u meopusa  xapakmepog”

ABSTRACT: O6061ieHHe KJacCUMYeCKOW TeOpUU XapaKTEPOB KOHEYHBIX TPyNN Ha



OecKoHe4Hble rpynnkbl elle oTcyTcTByeT. OKa3blBaeTCs NpeACcTaBJeHUd TaKUX TPy,
rZie NMosBJSAETCH XapaKTephl, CBA3aHO C, TAK Ha3blBaeMbIMH, BIIOJIHE HECBOOOJHBIMHU
JEeWCTBUAMM Tpynn C  HWHBAPUAaHTHOM  MepoW. IJTU  [JEeWCTBUA  MOXHO
OXapaKTepu30BaTh, KaK JeUCTBUA TPyl Ha pelleTKe ee MNOArpymnn. XOTdA 3THU
pelleTKH U3y4YaJUCh KaK YUCTO ajJrebpanyeckUil 0O'beKT, CBA3b C AUHAMHUKOW JAaxe
JUI1 KOHEYHBIX TI'pyII, MO-BUAMMOMY, OCTaBajJlacb B TeHU. BbIpucoBbBIBaeTCs HOBafd
cepus 3aJad - OTbICKAaHUE BCeX TaKUX JeUCTBUU [/l TeX WJIM MHBIX OECKOHEYHbIX
TPyNI, W KOHCTPYKLHMA COOTBETCTBYIOLIMX XapakTepoB. /[liAg OeckoHe4YHOU
CMMMeTPHYEeCKON Ipynnbl U HEKOTOPBIX JAPYTUX TpyII, pelleHWe TUX 3aAad ObLIOo
HalJleHO paHee, OJHAKO, BHyTpeHHee (asre6pandyeckoe H JAUHAMHUYeECKoe)

00BSICHEHHE peumeHnda NOABUJIOCH JIMIIb celuac.

“Totally non-free actions of the groups and theory of the characters”

ABSTRACT: In opposite to the case of the finite groups there is no well-developed theory of
the characters of the infinite groups. It happened, and partially explained the reason why,
the representations which equipped with character, intimately related to the adjoint action
of the group on its lattice of its subgroups with an invariant measure, and the character is
nothing more that the measure of the set of fixed points of the element of the group under
that action.

Although the lattice of the subgroups intencive studed in algerbaic context from 30-th, the
question about adjoint invariant measure was in the shadowand only now becomes clear
the importance of the problem about the list of such measures for one or another groups,
and the construction of the corresponding characters. For infinite symmetric groups and
some similar groups the problems was solved several years ago but intrinsic (algebraic and

dynamic) explanation of the link is appeared now.

D.Treschev “Oscillator and thermostat”

ABSTRACT: We study the problem of a potential interaction of a finite-dimensional
Lagrangian system (an oscillator) with a linear infinite-dimensional one (a
thermostat). In spite of the energy preservation and the Lagrangian (Hamiltonian)
nature of the total system, under some natural assumptions the final dynamics of the
finite-dimensional component turns out to be simple while the thermostat produces an

effective dissipation.



N.Nikolski “A few interesting (for me but not only) problems in classical Analysis”
ABSTRACT: 1. The Kadison-Singer problem.

2. The Riemann-Beurling hypothesis, II.

3. The spectrum of Fourier multipliers.

4. Asymptotics of the basis constant, and orthogonal polynomials.

Heckoabko uHmepecHbix (He mo/1bKo MHe) 3a0a4 KAaccu4ecko20 aHaau3a
ABSTRACT: 1. I'mnoTte3a Kagucona-3uHrepa.

2.'nnore3a Pumana-bepauHra, Il.

3. CnekTp MyJIbTUIJIMKAaTOPOB Pyphe.

4. ACMMIITOTHKA KOHCTaHThI 6a31/1ca, MU OPTOroHaJIbHbI€ MHOT'O4JI€HBI.

G.Seregin “Global wellposedness and local regularity for Navier-Stokes Equations”

ABSTRACT: The question whether or not energy solutions to the Navier-Stokes
equations are smooth is one of the seven Millennium problems. In the talk, an
elementary introduction to the problem will be given and basic facts of the theory of
those celebrated equations will be explained. Some general analytical questions will be
raised in connection with investigations of differentiability properties of solutions to
the Navier-Stokes equations. Another important aim of the talk will be to highlight the
great contribution of members of the Laboratory of Mathematical Physics of
LOMI/POMI(as a part of St Petersburg's school of Mathematical Physics and Partial
Differential Equations) to the theory of the Navier-Stokes equations starting with
pioneering results of O. A. Ladyzhenskaya and her colleagues K.K. Golovkin, A.V.
Ivanov, L.V.Kapitanskii, A.P. Oskolkov, and V.A. Sollonikov up to the latest works of the

current members.

“I'n06a1bHasi 00HO3HAYHAS PA3PEWUMOCMb U I0KAAbHAS Pe2YAsIPHOCMb 0151 ypas-

HeHull Hasve-Cmokca”

ABSTRACT: Ilpo6sieMa r/jaiIKOCTU 3HEpPreTUYECKHUX pelleHUN ypaBHeHU HaBbe-
Ctokca oTMedyeHa HUHCTUTYTOM Kiled Kak oZjHa U3 CeMM BaXKHEWIIMX 3a/a4 ThIcA4esie-
TUs. B Jokjaze Mbl AaJiUM OTHOCHUTEJIbHO 3JIEMEHTApHOe OMNHCaHWe MpPoO6JieMbl, a

TaKKe MOSICHUM OCHOBHbIe GaKThbl TeopuHr ypaBHeHUH HaBbe-CTokca. Kpome Toro, Ml



cbopMysiMpyeM HEKOTOpPbIe aHAJIUTUYECKUE TIPO6JIeMbl 001Ero XapaKTepa, pelleHue
KOTOpPBIX NPUBEJO Obl K MPOPBIBY B UCCAeL0BaHUAX AUddepeHMaJlbHbIX CBOWCTB
peumieHuid ypaBHeHU HaBbe-CTokca. B goksaze 6yJeT moJuepKHYT CyllleCTBEHHbIN
BKJIaJl, BHECEHHBbIM B pa3BUTHe TeOopHUH ypaBHeHUNM HaBbe-CTOKca cOTpysHUKaMU
JlabopaTtopuu MarteMmaTtuyeckod ¢usuku JIOMU/IIOMH, HayvHasg € NHUOHEPCKUX
pe3syabtaTtoB 0.A. JlagbixkeHckod U eé kosuter K.K.['osoBkuna, A. B. UBaHOBa, JI.B.
KanurtaHckoro, A.I1.OckosnkoBa, B.A. COJIOHHUKOBQ, U [10 TOC/I€AHUX PAOOT HbIHEIIHUX

COTPY/AHUKOB JJaGOpaTOPHUH.

B. A.Tpunenko "K3 nosepxHocmu u asmomopgpHbwie hpopmbl”.

ABSTRACT: K3 mnoBepxXHOCTb -- OJHO H3 HauboJiee HHTEPECHbIX 0000I1eHUN
ayuimntrdeckol  kpuBoh. KowmmiekcHas K3  noBepxHOCTb  NPUHAJJIENKUAT
OJHOBpEMEHHO K [JBYM KJjaccaM MHOrooopasui, HWHTEHCUBHO H3y4aeMbIX
MaTeMaTUKaMU U (U3MKaMHU: MHoroob6pasusiMm Kanabu-Ay u rosoMopdHbIM
CUMIIJIEKTUYECKUM MHoroo6pasusM. Moayau K3 noBepxHocTell cTeneHu 2d, T.e.
NepUuoAbl, oNpeJessioliue MOBEPXHOCTb C TOYHOCTBIO 0 U30MOpdU3Ma, 06pasyroT
19-MepHOe KBa3UNpPOEKTUBHOE MHOroo6pasue. OnpejesieHre reoOMeTpUYEeCKOro TUIa
3THUX MHOTr006pa3ui SIBJISIETCS nocaeJHUM HepeuléHHbIM BONIPOCOM
cdopmyarpoBaHHOM B 1957 r. mporpammbl A. Beitniga o K3 noBepxHocTsx. Teopus
aBTOMOPQHBIX GOPM Ha OPTOrOHATBHBIX IPYINaX UTPAaeT KIYEBYIO pPOJib B pelIeHUH
3TOM npob6JseMbl (U ee 060011eHUI), KOTOPOE ObLJIO MPEAJI0XKEHO MHOI COBMECTHO C
K.Hulek (Hannover) u G.Sankaran (Bath) B cepuu u3 5 craTeli, ony6/JIMKOBaHHbIX B
2007--2010 rr. B noknaze 6yayT npeAcTaBieHbl OCHOBHbIE WJIEU J0Ka3aTeJlbCTBa, a
TaKKe HOBble MpPUJIOKEHUS aBTOMOP(QHBIX NpoU3BeJeHUN bopuepjca B reomeTpuu

MOJIyJIIPHBIX MHOT'006pa3uH.

Reshetikhin N. "Hamiltonian structure of first order classical field theories"

ABSTRACT: The concept of Hamiltonian mechanics can be extended to Euclidean
space times. Roughly speaking, it can be regarded as a functor from the space time
category to the category of symplectic manifolds. The goal of the talk is to explain this
concept and to demonstrate how it works in known classical field theories. The

emphasis will be on gauge field theories.



Gotze F. "Approximations in Free and Classical Central Limit Theorems"

ABSTRACT: We show asymptotic approximations of first and second order in the Central
Limit Theorem of Free Probability. For the $n$-fold free convolution we establish errors
bounds of order $o(n”*{-1/2})$ and $o(n”{-1})$ depending on the existence of three or four
moments.

In the classical CLT the rate convergence in the entropy distance to the normal distribution
and the behavior of this distance under convolution is investigated.

(Joint works with G. Chistyakov and S. Bobkov)

Dynnikov 1. “Monotonic simplification algorithms for knots”

ABSTRACT: I will survey results and ideas concerning a very naive approach to
recognition problems in knot theory, the one that is based on the monotone complexity
reduction of the knot presentation. This approach is successful for the cases of
recognizing the trivial knot and link factorizations. Examples found by D.Kazantsev
show that the direct extension of the method to the problem of recognizing satellite

knots does knot work.

Takhtajan L. "0 wmaeucmepckoii duccepmayuu B.U.CmMupHO8a, npoeKMuBHbIX

C8A3HOCMSAX C 8eujecmeeHHol MoHodpomuell u ypasHenuu Jluysuansa”

ABSTRACT: The solution of the famous problem of uniformization of Riemann surfaces
was obtained in a definitive form by Koebe and Poincare in 1907 with the aid of
potential theory. However, already in 1884 and 1898, Poincare presented approaches
to this problem, making use, correspondingly, of second order ordinary differential

equations with regular singular points, and of nonlinear partial differential

equation for the hyperbolic metric on the surface, the so-called Liouville's equation.
Nowadays these two approaches play an important role in two-dimensional conformal

field theory and in its connection with four-dimensional quantum theory.



In the present talk we give a survey of this development, from classic results of Klein
and Poincare to the results, obtained in LOMI in the middle 1980s. Especially we will
discuss V.I. Smirnov's thesis (Petrograd, 1918), devoted to the study of the monodromy
group and the developing map for a second order ordinary differential equation with
four real regular singular points. We will relate V.I. Smirnov results to the modern
approach to real projective structures on Riemann surfaces, and will apply them to

solutions of the Liouiville equation with "black hole" type singularities.

PelieHre 3HaMeHUTON Npo6JieMbl YHUGOPMU3ALUU PUMAHOBBIX MOBEPXHOCTEN B
OKOHYaTeJbHOM BHU/ie 6bly10 nosiydyeHo Kébe u [lyankape B 1907 r. c 1OMOI1LbIO TEOPUHU
noteHuuyasa. OgHako, eme B 1884 n 1898 rr. [lyaHkape npe/Jioui NoAxoAbl K 3TOU
npo6JieMe, HCIOJIb3YIOIUEe, COOTBETCTBEHHO, 0ObIKHOBEHHbIE AuddepeHI|HalbHbIe
ypaBHEHHUs] BTOPOro MOpsSAKa C PeryJsspHbIMH OCOObIMM TOYKAaMH, U HeJIMHEeHHoe
ypaBHEHHME B YaCTHbIX IMPOU3BOAHBIX /I THUIEPOOJUYECKOM METPUKM Ha
MOBEPXHOCTH, T.H. ypaBHeHHUe JInyBuIs. B HacTosilee BpeMsl 3THU NMOAXOAbl UTPAKOT
Ba>XHYI0 pOJib B IBYMEePHON KOHPOPMHOM TEOPHHU MOJISI U €€ CBSI3U C YeThbIpeXMEPHOU

KBAaHTOBOM TEOPHEH.

B HacTosileM A0K/IaZe Mbl JaiUM 0630p 3TOT0 HalpaBJleHHs, OT KJaCcCUYeCKUX paboT
Kielina u Ilyankape g0 pe3ysibTaToB, nosydyeHHbIMU B JIOMU B cepenune 80-x rofos
npoiuwioro crosietus. 0co6oe BHUMaHUe Mbl YAeJUM MarucTepckou guccepranuu B.U.
Cmupnosa ([letporpaa, 1918 r.), nocBsleHHONW HUCCIe0BAHUIO I'PYIIIbI MOHOPOMHUHU
M OTOOpaKeHHWsl pa3BEPTKH OOBIKHOBEHHOro JAuddepeHLUaJbHOTO ypaBHEHUS
BTOpPOTrO MOpSJIKa C YeTbIPbMSl BellleCTBEHHBIMU PeryJspHbIMU OCOOBIMU TOYKaMHU.
Msbl cBsakeM pesysbTaTbl  B.M. CMUpHOBa € COBpeMEHHBIMH HCCJIe[JOBAHUAMU O
BeleCTBEHHbIX NPOEKTHUBHBIX CTPYKTypaX Ha PUMAHOBBIX IOBEPXHOCTAX, a TaKXe
yKaXXeM UX MPUJIOKEHHE K pelleHUAM ypaBHeHUs JIMYBUJLIA C CUHTYJAPHOCTAMU

THUIA "YepHBIX AbIp".



Ivanov S. “From differential geometry to metric geometry and back again”

ABSTRACT:

Classic differential geometry, studying intrinsic properties of Riemannian
manifolds and similar spaces, have developed heavy machinery to handle
variuos problems. However powerful these tools are, some problems still resists
them.

M.Gromov pioneered another approach: objects of differential geometry can be
viewed in a context of more general metric spaces that do not have to have

any differential structure (but preserve other, more geometric, features of
Riemannian spaces). Furthermore, the "space" of (nice) metric spaces can be
equipped with its own structure which brings new tools to defferential
geometry, much like function spaces bring new tools to the study of

functions.

[ will survey some old and new fruits of this approach: groups of polynomial
growth, curvature bounds, systolic and filling inequalities, inverse boundary

problems.

Smirnov S. "Discrete Complex Analysis and Probability”

We discuss possible discretizations of complex analysis and some of their applications
to probability and mathematical physics, following our recent work with Dmitry

Chelkak, Hugo Duminil-Copin and Cl’ement Hongler.



