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ABSTRACT. In this article abstracts of talks of the Conference “Dynamics
in Siberia” held in Sobolev Institute of Mathematics, February 25 —
March 2, 2019 are presented.

The conference “Dynamics in Siberia” was held in the Sobolev Institute
of Mathematics SB RAS (Novosibirsk) from February 25 to March 2, 2019.
Members of the program committee were as follows: . A. Dynnikov, A.A. Glutsyuk,
A.E. Mironov, I.A. Taimanov and A.Yu. Vesnin.

More than 50 experts on dynamical systems, mathematical physics, geometry
and topology participated in the conference. The conference program consisted
of plenary talks and short talks. The talks were made by well-known experts
from Moscow, Novosibirsk, Troitsk, Dubna, Ufa, Nizhny Novgorod, Vladivostok
and also by well-known mathematicians from France, Germany, Poland and UK.
About 15 young scientists, graduate and undergraduate students participated in
the conference. Most of them gave short talks.
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February 25

10:00 — 10:50
10:50 — 11:40
12:00 — 12:530

February 26

10:00 — 10:30
10:30 — 11:00
11:00 — 11:50
12:10 — 13:00

February 27

9:30 - 10:20
10:20 — 11:10
11:30 — 12:00

February 28

10:00 — 10:50
10:50 — 11:40
12:00 — 12:50
12:50 — 13:40
March 1
9:30 — 10:20
10:20 — 11:10
11:30 — 12:00
March 2
10:00 — 10:50
10:50 — 11:40
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PROGRAM (PLENARY TALKS)

V. Kozlov (Moscow). Tensor invariants and integration of differential
equations.

H. Rademacher (Leipzig, Germany). On the number of closed
geodesics.

Yu. Trakhinin (Nowosibirsk). On local existence and violent instabilities
of a plasma—vacuum interface.

A. Dobrogowska (Bialystok, Poland). Tangent lifts of

bi-Hamiltonian structures.

M. Guzev (Viadivostok). Stability of rolling particles between elastic plates.
A. Glutsyuk (Lyon, France). On polynomially integrable billiards on
surfaces of constant curvature.

A. Plakhov (Aveiro, Portugal). New results in

Newton’s problem of minimal resistance.

A. Chupahin (Novosibirsk). Ovsyannikov vortex: exact solution of classical
and relativistic hydrodynamic equations.

V. Nazaikinskii (Moscow). Billiards with semi-rigid walls, asymptotic
eigenfunctions of the 2D operator VD(x)V, and trapped coastal waves.

A. Orlov (Moscow). Hurwitz numbers and matrix integrals labeled with
chord diagrams.

A. Gaifullin (Moscow). On homology of Johnson kernel.

A. Buryak (Leeds, UK). Simple Lax description of the ILW

hierarchy.

V. Grines (Nizhny Novgorod). On the topology of manifolds admitting
cascades attractor — repellerof the same dimension.

O. Pochinka (Nizhny Novgorod). Topological objects in invariant sets of
dynamical systems.

D. Treschev (Moscow). On a quantum heavy particle.
Yu. Kordyukov (Ufa). Trace formula for the magnetic Laplacian.
I. Krasil’shchik (Moscow). 2D-reductions of the Mikhalev—Pavlov equation

and their nonlocal symmetries.

P. Akhmet’ev (Troitsk). Invariants of knots in geodesic flows.
V. Timorin (Moscow). Invariant spanning trees for quadratic rational maps.
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PLENARY TALKS

Invariants of Knots in Geodesic Flows
P. Akhmet’ev (Troitsk)

The invariant M3 of 3-component links is introduced in [1]. A new invariant
M5 of oriented 5—component links with cyclic order of components is introduced.
Invariants have asymptotic and ergodic properties. An expression of the invariant
M3 by means of coefficients of the Conway polynomial is in [2].

The invariant M3 is calculated for knotted trajectories of ergodic flows on the lens
space S®/Z3. The flows are defined using the geodesic flow on the Lobachevskii plane
with the modular group symmetry. The spaces of the flows have a common volume,
metrics depend on a curvature. Analogical calculation for Arnold’s asymptotic
ergodic linking numbers [3] is in [4].

Reference

[1] P. Akhmet'ev, On a higher integral invariant for closed magnetic lines,
Journal of Geometry and Physics, 2013, Vol. 74, pp. 381-391.

[2] P. Akhmet’ev, On combinatorial properties of a higher asymptotic ergodic
inwvariant of magnetic lines, Journal of Physics: Conference Series, 2014, Vol. 544,
012015.

[3] V. Arnold, The asymptotic Hopf invariant and its applications, Sel. Math.
Sov., 1974, Vol. 5, pp. 327-345.

[4] P. Akhmet’ev, S. Candelaresi and A. Smirnov, Minimum quadratic helicity
states, J. Plasma Phys., 2018, pp. 1-16.

Simple Lax description of the ILW hierarchy
A. Buryak (Leeds, UK)

The Intermediate Long Wave (ILW) equation describes the propagation of waves
in a two-layer fluid of finite depth. Recently, it also appeared in the computation
of certain intersection numbers on the moduli space of Riemann surfaces. The ILW
equation possesses an infinite number of infinitesimal symmetries which form the so—
called ILW hierarchy. A Lax representation of the ILW equation already appeared in
the literature before, however, an explicit relation between the Lax representation of
the ILW equation, its higher flows and the Hamiltonian structure was never clarified.
In the talk, using the notion of the logarithm of a pseudo—difference operator, I
will present an explicit description of the whole ILW hierarchy together with its
Hamiltonian structure in terms of a single Lax difference—differential operator.

The talk is based on a joined work with Paolo Rossi.

Ovsyannikov vortex: exact solution of classical
and relativistic hydrodynamic equations
A. Cherevko, A. Chupakhin, A. Yanchenko (Novosibirsk)

Ovsyannikov vortex is a exact solution of continuum mechanics equations which
ispartially symmetric with respect to the group of rotations SO(3) in the space
R3(Z) x R3(W). Physical interpretation of this solution is vortex gas or fluid
flowing fromspherical surface with transverse velocity component. This solution was
discoveredand first studied by Ovsyannikov [1]. Later, it was studied in a series of
papers withadditional symmetry for the equations of gas dynamics [2-5], magnetic
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hydrodynamics [6], relativistic hydrodynamics [7]. The report provides an overview
of previouslyobtained results and new concerning the mathematical properties of
this solution andits physical interpretation.

Reference

[1] L. Ovsyannikov, Special vortex, J. Appl. Mech. Tech. Phys., 1995, Vol. 36,
No. 3. pp. 45-52.

[2] A. Chupakhin, Invariant submodels of a special vortez, J. Appl. Math. Mech.,
2003, Vol. 67, No. 3. pp. 390—405.

[3] A. Cherevko, A. Chupakhin, Stationary Ovsyannikov vortex, Preprint No 1-
05, Novosibirsk: Lavrentyev Institute of Hydrodynamics SB RAS, 2005.

[4] A. Pavlenko, Projective submodel of the Ouvsyannikov wvortex, J. Appl.
Mech.Tech. Phys., 2005, Vol. 46, No. 4, pp. 3-16.

[5] A. Cherevko, A. Chupakhin, About automodel Ouvsyannikov vortex,
Proceedings of the Steklov Institute of Mathematics, 2012, Vol. 278. pp. 276-287.

[6] S. Golovin, Singular vortexr in magnetohydrodynamics, J. Phys. A: Math.,
Gen. 2005, Vol. 38. pp. 4501—4516.

[7] A. Chupakhin, A. Yanchenko, Special vortex in relativistic hydrodynamics,
J.Phys.: Conference Series, 2017, Vol. 894, Art. 012114.

Tangent lifts of bi-Hamiltonian structures
A. Dobrogowska (Bialystok, Poland)

We construct several Poisson structures on the tangent bundle T'M to a Poisson
manifold M using the Lie algebroid structure on the cotangent bundle T x M. We
also show that bi-Hamiltonian structure from M can be transferred to its tangent
bundle T'M. Moreover, we present how to find Casimir functions for those Poisson
structuresand we discuss someparticular examples.

On homology of Johnson kernel
A. Gaifullin (Moscow)

Let S, be an orientable closed surface. The mapping class group Mod, is the
quotient of the group of orientation preserving homeomorphisms of S, onto itself
by the group of homeomorphisms isotopic to the identity. The mapping class group
contains a lot of interesting subgroups. The most important of them are the Torelli
group I, and the Johnson kernel Ky, Ky < I, < Modgy. Recall that the Torelli group
consists of all mapping classes in Mod,, that act trivially on homology of S;. In other
words, Z; is the kernel of the natural surjective homomorphism Mod, — Spy,(Z).
The Johnson kernel K, admits two different definitions. First, it is the kernel of the
so-called Johnson homomorphism

N° Hi(S,)
ker |Hy(Sy) =22 A® Hy(S,)

T: Iy —

induced by the action of Z, on 7 /([m, 7], 7], where m = m(S,). (Here Q € A’ H,(S)
is the inverse of the intersection form.) Second, K, is the subgroup of Mod,
generated by Dehn twists about those curves that separate S,. So the group K, is
often called the bounding twist group. The equivalence of the above two definitions
of K4 is a deep result due to Johnson (1985).



A.22 T.A. DYNNIKOV, A.A. GLUTSYUK, A.E. MIRONOV, I.LA. TAIMANOV, A.YU. VESNIN

In 2007, Bestvina, Bux, and Margalit constructed a special cell complex called
the complex of cycles on which the groups Z, and K, act, and used it to study
the homology of Z, and K,. They proved that the cohomological dimensions of the
groups Z, and K, are equal to 3g — 5 and to 2¢g — 3, respectively. Further, they
proved that the top homology group Hsy—5(Z,) is not finitely generated. However,
they did not manage to obtain the same result for the top homology group of K.
This will be the main result of the talk. Namely, we shall show that the group
Hyy_3(KC4) contains a free abelian subgroup of infinite rank.

On polynomially integrable billiards
on surfaces of constant curvature
A. Glutsyuk (Lyon, France)

The famous Birkhoff Conjecture deals with convex bounded planar billiard €2
with smooth boundary. A particle moves in 2 with constant speed, and as it hitsthe
boundary, it reflects and moves in the reflected direction with velocity of the same
module etc. A billiard is Birkhoff integrable, if the above dynamical system has
a first integral independent with the module of the speed on a neighborhood of
the unit tangent bundle to the boundary. If 02 is an ellipse, then there exists a
non—trivial integral quadratic in the velocity. The Birkhoff Conjecture states that
every Birkhoff integrable planar billiard is an ellipse. Recently V. Kaloshin and
A. Sorrentino proved its local version: every Birkhoff integrable deformation of an
ellipse is an ellipse [1].

The polynomial version of the Birkhoff Conjecture, which was first stated and
studied by Sergey Bolotin in 1990, concerns polynomially integrable billiards, where
there exists a first integral polynomial in the velocity that is non—constant on the
unit level hypersurface of the module of the velocity.

In this talk we present a brief survey of Birkhoff Conjecture and a complete
solution of its polynomial version. We prove that each bounded polynomially
integrable planar billiard with C?-smooth non—linear connected boundary is
an ellipse. We prove analogous statement on surfaces of constant curvature
(plane,sphere, hyperbolic plane) and classify polynomially integrable billiards with
piecewise smooth boundaries on all these surfaces. These are joint results with
Mikhail Bialy and Andrey Mironov [2-5].

Thanks. Research supported by RFBR grants 13-01-00969-a, 16-01-00748, 16—
01-00766.

Reference

[1] V. Kaloshin, A. Sorrentino, On local Birkhoff Conjecture for convex billiards,
Ann. of Math., 2018, Vol. 188, No. 1, pp. 315-380.

[2] M. Bialy, A. Mironov, Angular billiard and algebraic Birkhoff conjecture, Adv.
in Math., 2017, Vol. 313, pp. 102-126.

[3] M. Bialy, A. Mironov, Algebraic Birkhoff conjecture for billiards on Sphere
and Hyperbolic plane, J. Geom. Phys., 2017, Vol. 115, pp. 150-156.

[4] A. Glutsyuk, On polynomially integrable Birkhoff billiards on surfaces
of constant curvature, To appear in J. Eur. Math. Soc. Available at
https://arxiv.org/abs,/1706.04030

[5] A. Glutsyuk, On two-dimensional polynomially integrable Birkhoff billiards
on surfaces of constant curvature, Doklady Mathematics, 2018, Vol. 98, No. 1, pp.
382-385.
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O TomoJiormm MHOT000Opa3uii, JOIIyCKAIOMINX KaCKa bl
aTTpakTOp — penejjiep OANHAKOBOIW pa3MepHOCTU
B.3. I'punec (Huorcnuti Hosz0pod)

IIycrs f: M™ — M™ — coxpaHsomuii opueHTanmio auddeoMopdusM 1j1aKoro
3aMKHYTOI'O OPUEHTHPYEeMOro MHOrooobpasust M™, yaoBierBopsiiomniuii akcuome A
C. Cwmeiiza (1o ecTh Taxoil, 4To ero HeOuIy XK iaromee MHOKecTBO NW (f) siBsistercst
runepGoJMIeCKUM 1 MHOYKECTBO €ro Iepuojndeckux Touek mwiorao 8 NW(f)).

Corutacuo criekrpaibhoii reopeme C. Cmeiia muoxkecrso NW ( f) upencrasisier-
¢Sl B BUJIE KOHETHOTO O0'bEIMHEHUsT HETIEPECEKAIOITIXCST 3aMKHY ThIX HHBAPUAHTHBIX
MHOXKECTB (HA3bIBAEMbIX OA3UCHBIMH ), KAXKJI0€ U3 KOTOPBIX COIEPIKUT BCIOLY IIJI0T-
HYIO OpOHTY.

XOopoIIIo M3BECTHO, 9TO €C/Ii HeOJIyZKIarolee MHOXKeCTBO auddeomopdusma f
COCTOWUT U3 UCTOYHUKOBOW M CTOKOBOI HEIOJBUXKHBIX TOYEK, TO MHOroobpasue M™
muddeomopduo n—mepHOi chepe S™. Ecm xe pazmepHOCTh KaKOro—aubo 6a3mc-
HOTO MHOKECTBA COBIAJAET C PA3MEPHOCTBHIO MCXOIHOTO MHOr00Opasus, TO Jud-
deomopdusm f apisiercs auddeomopduzmom AHOCOBaA, a caMo Oa3UCHOE MHOXKe-
CTBO SBJISIETCSI OJHOBPEMEHHO ATTPAKTOPOM M PEle/IEpOM U COBIIAJIAET C MHOIO-
obpasuem M". Kak 6puto mokasano J[xx. ®penkcom u I11. Heioxaycom B cirydae,
KOTJ]a PA3MEPHOCTh YCTONYIUBOIO WJIM HEYCTOWYMBOIO MHOTO00Opa3usi KaKOH b0
nepuoanydeckoit Toukn auddeomopdusma AHocoBa pasBHa 1, mHOroobpasme M™
romeomopdHO Topy pasmeproctr n (em. [1], [2]).

B nokitajie mpuBoisiTCsi pe3ysIbTaThl, HOJIydeHHble B paborax B.3. ['puneca, E.B.
Kyzxowmer, FO.A. Jlepuernko, B.C. Mengenena, O.B. ITounuku (cM. [3]-[5]), u3 koro-
PBIX CJIeJIyeT TOMOJIOTHIeCcKast Kiaccudukanus MHOroodbpasuit M™, nomycKaiommx
muddeomopdusmbl f, HEOIY XK Tal0Iee MHOYKECTBO KOTOPBIX COCTOUT U3 aTTPaKTO-
pa | peresiepa OJMHAKOBOU pa3MepHocTH. Kpome Toro, mpuBosaTCs JOCTATOTHBIE
ycsioBust Ha auddeomopdusm f, Ipu KOTOPBIX ero HeDJIyKIaroliee MHOKECTBO He
MOXKET COCTOSITh U3 JIBYX OA3MCHBIX MHOYXKECTB OJMHAKOBOW PAa3MEpPHOCTH.

Baazodaprocmu. okitam moarorossieH mpu (huHAHCOBOM moiepkke Poccuiicko-
ro Hayunoro ®onja (mpoekr 17-11-01041).

JIurepaTtypa

[1] J. Franks, Anosov diffeomorphisms, In: “Global Analisys”, Proc. Symp. in
Pure Math., 1970, Vol. 14, pp. 61-93.

[2] S. Newhouse, On codimension one Anosov diffeomorphisms, Am. J. Math.,
1970, Vol. 92, No. 3, pp. 761-770.

[3] V. Grines, Yu. Levchenko, V. S. Medvedev, and O. Pochinka, The topological
classification of structural stable 3—diffeomorphisms with two—dimensional basic
sets, Nonlinearity, 2015, Vol. 28, 4081-4102.

[4] V. Grines V., T. Medvedev, O. Pochinka, Dynamical Systems on 2-and 3-
Manifolds, Switzerland. Springer International Publishing, 2016.

[5] V.Z. Grines, Ye.V. Zhuzhoma, O. V. Pochinka, Rough Diffeomorphisms with
Basic Sets of Codimension One, Journal of Mathematical Sciences, August, 2017,
Vol. 225, No. 2, pp. 195-219.

Stability of rolling particles between elastic plates
M. Guzev (Viadivostok)
In many applications stability of systems with rotating non—spherical particles
is of essence. We show that in the simplest case such systems can be modelled as



A.24 T.A. DYNNIKOV, A.A. GLUTSYUK, A.E. MIRONOV, I.LA. TAIMANOV, A.YU. VESNIN

a system of two linked oscillators(masses on rods) and a modified system of these
oscillators whose rods intersect and slide without friction relative to each other.
The oscillators are linkedby a linear elastic spring and posed vertically in a uniform
gravity field. We demonstrate that both models have symmetrical and asymmetrical
equilibrium solutions depending on the spring stiffness and distance between the
oscillators’ suspension centres (points of contacts of the particles). Relations of these
parameters are obtained identifying the stability region at the upper and bottom
oscillator positions.

Trace formula for the magnetic Laplacian
Yu. Kordyukov (Ufa)

Given a Riemannian manifold equipped with a magnetic field 2—form, the
associated magnetic Laplacian is the Schroedinger operator with magnetic field
and vanishing electric potential. In this talk, we will discuss the Guillemin—Uribe
trace formula, which relates some asymptotic spectral invariants of the magnetic
Laplacian with geometric and dynamical invariants of the associated magnetic
geodesic flow. First, we will explain the formula. Then we will describe concrete
examples of its computation for two—dimensional constant curvature surfaces with
constant magnetic fields and for the Katok example.

This is joint work with Iskander A. Taimanov.

Ten30pHBIE NTHBAPUAHTHI ¥ WHTETPUPOBAHUE
anddepeHITNATBHBIX yPaBHEHUM
B.B. Kosnos (Mocksa)

O6cyKaeTcst CBsA3b TEH30PHBIX WHBAPUAHTOB CHCTEM UM depeHnaIbHbIX
yPaBHEHHI ¢ POOJIEMOiT UX TOYHOrO MHTErpupoBaHus. Jlokazana obrmast Teopema
00 MHTEerpupyeMOCTH IUHAMHYECKUX CHUCTEM, JIOIYCKAONINX IOJIHBIA HADOD MHTEe-
rpasbpHbIX mHBapuanToB 1o Kaprany. Hamuune nnBapuanTtHoit 1-dopMbl cBA3aHO
C BO3MOYKHOCTBIO IIPEJICTABICHUS JIMHAMUYIECKON CHCTEMBI B TAMIJIBTOHOBOM (hop-
Me (BO3MOKHO, C BBIPOKJIEHHON CHMILIEKTHIECKON CTPYKTYPOIi). Dra obrmast uiest
[IPOJIEMOHCTPUPOBAHA Ha IIPUMEpPe JIMHEHHBIX cucreM judhepeHIalbHbIX ypaB-
Hvenuit. BBeneno obrmast monsitue (JiaroB TeH30PHBIX WHBAPUAHTOB. YCTAHOBJIEHBI
o0IIe COOTHOINEHNST MEXKJy MoKa3arejasaMu KOBAJIEBCKOW KBA3WOMHOPOIHBIX CH-
creMm nmuddepeHITnaANTbHBIX ypaBHEHU u (dJiaraMu KBa3UOIHOPOIHBIX TEH3OPHBIX
MHBAPUAHTOB M3BECTHOW CTPYKTYPHI. Pe3ysbraTsl 00Imero xapakrepa IpUMeHEHbI,
B YaCTHOCTH, JJIsI JJOKA3aTeJIbCTBA BETBJIEHUS OOINEro PelleHns ypaBHEHUl Bparie-
HUs TBepJoro Tesa B ciaydae [opsiaeBa—Haruibiruna.

2D—-reductions of the Mikhalev—Pavlov equation
and their nonlocal symmetries
I Krasil’shchik (Moscow)

The Mikhalev—Pavlov equation (MPE) reads uy, = iz + Uylze — Uzlyy and
belongs to the class of integrable linearly degenerate equations. It admits an infinite—
dimensional Lie algebra of symmetries and all its 2D-symmetry reductions were
described in [1]. Among these reductions, the following ones are of a special interest:
(1) uytiay —ustiyy = €YUz, (2) tax = (T—ty)Uay+ (2y+ue Juyy —uy, (3) tyy = (uy+
Y)Upg — UgUay —2 (the last one is equivalent to the Gibbons—Tsarev equation). Under



THE CONFERENCE “DYNAMICS IN SIBERIA” A.25

the reductions, the isospectral Lax pair of MPE transforms to rational differential
coverings of the form

asw? + aqw + ag _ bow? + byw + by

1 Wy = , w
(1) v w2 + cqw + ¢ Y

w2 + cqw + ¢

for the reduced equations, where a;, b;, and ¢; are real constants, [2]. The standard
“reversion procedure”, makes it possible to introduce a fake spectral parameter to (1)
and construct infinite series of conservation laws together with the corresponding
infinite—dimensional coverings. Using the known description of nonlocal symmetries
for MPE, [3], it is proved that the algebras of nonlocal symmetries for reductions
are isomorphic to the Witt algebra, cf. [4].

Reference

[1] H. Baran, 1.S. Krasil’shchik, O.I. Morozov, P. Voj¢d, Symmetry reductions
and exact solutions of Lax integrable 3—dimensional systems, J. of Nonlinear Math.
Phys., 2014, Vol. 21, No. 4, pp. 643-671.

[2] H. Baran, 1.S. Krasil’shchik, O.I. Morozov, P. Voj¢d, Integrability properties
of some equations obtained by symmetry reductions, J. of Nonlinear Math. Phys.,
2015, Vol. 22, No. 2, pp. 210-232.

[3] H. Baran, I.S. Krasil’shchik, O.I. Morozov, P. Vojéd, Nonlocal symmetries
of integrable linearly degenerate equations: a comparative study, Theor. and Math.
Phys., 2018, Vol. 196, No. 2, pp. 1089-1110.

[4] P. Holba, I.S. Krasil’shchik, O.I. Morozov, P. Voj¢d, Reductions of
the wuniversal hierarchy and rddym equations and their symmetry properties,

Lobachevskii J. of Math., 2018, Vol. 39, No. 5, pp. 673-681.

Billiards with semi-rigid walls, asymptotic eigenfunctions
of the 2D operator VD(z)V, and trapped coastal waves
V. Nazaikinskii (Moscow)

We construct asymptotic eigenfunctions of the two—dimensional operator L =
VD(x)V in a domain Q with coefficient D(z) degenerating on the boundary 9f.
These eigenfunctions are associated with Liouville tori of integrable geodesic flows
with a metric degenerating on 9€). Such geodesic flows can be called “billiards with
semi-rigid walls”.

The talk is based on joint work with A.Yu. Anikin, S.Yu. Dobrokhotov, and
A.V. Tsvetkova.

Thanks. The research was supported by the Russian Science Foundation under
grant no. 16-11-10282.

Hurwitz numbers and matrix integrals labeled with chord diagrams
A. Orlov (Moscow)

‘We shall consider the product of complex random matrices from the independent
complex Ginibre ensembles. The product includes complex matrices Zl-,Z;r ,i o=
1,...,n and 2n sources (complex matrices C; and C}). Any such product can
be represented by a chord diagram that encodes the order of the matrices in the
product. We introduce the Euler characteristic E* of the chord diagram and show
that the spectral correlation functions of the product generate Hurwitz numbers
that enumerate nonequivalent branched coverings of Riemann surfaces of genus g*.
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The role of sources is the generation of branching profiles in critical points which are
assigned to the vertices of the graph drawn on the base surface obtained as a result
of gluing of the 2n—gon related to the chord diagram in a standard way. Hurwitz
numbers for Klein surfaces may also be obtained by a slight modification of the
model. Namely, we consider 2n+ 1 polygon and consider pairing of the extra matrix
Zon+1 with a “Mobius” tau function. Thus, the presented matrix models labelled
by chord diagrams generate Hurwitz numbers for any given Euler characteristic of
the base surface and for any given set of ramification profiles.

New results in Newton’s problem of minimal resistance
A. Plakhov (Moscow)

Isaak Newton posed this problem nearly 330 years ago in his Mathematical
Principles of Natural Philosophy. It is as follows. A body moves in a highly rarefied
medium of point particles at rest, and the particles reflect elastically when colliding
with the body’s surface. It is required to find the shape of the body that minimizes
the force of aerodynamic resistance of the medium. Starting from 1993, new interest
in mathematical community to Newton’s problem has been raised. The problem
proved to be highly interdisciplinary, and various aspects of it were studied using
methods borrowed from multidimensional variational analysis, theory of billiards,
optimal mass transport, Kakeya needle problem, and theory of convex bodies.
Interesting connections of the problem with geometric optics were found, including
invisibility, retroreflectors, and the problem of camouflaging. A review of the state
of art in this area will be given.

Topological objects in invariant sets of dynamical systems
O. Pochinka (Nizhny Novgorod)

Various topological constructions naturally emerge in the modern theory of
dynamical systems. For instance, the Cantor set, discovered as an example of a
set with cardinality of the continuum and zero Lebesgue measure, clarified the
structure of expanding attractors and contracting repellers. Fractals, being self-
similar objects with fractional dimension, are naturally found in complex dynamics.
For example, the basin boundary of an attracting point can be the Julia set. The
lakes of Wada, showing the phenomenon of a curve dividing the plane into more
than two domains, were used in the construction of the Plykin attractor on the 2—
sphere. A curve contained in the 2-torus and having an irrational winding number,
being an injectively immersed subset but not a topological submanifold, was realized
as an invariant manifold of a fixed point of the Anosov diffeomorphism of the 2—
torus. The Artin—Fox arc [1] and the mildly wild frame of Debrune-Fox arcs [2],
symbolizing a wild set of hand arcs in R3, are realized by a frame of one-dimensional
separatrix of Morse-Smale diffeomorphism on the three-dimensional sphere [3-5].
These parallels can be continued for quite a long time, and this report is devoted
to the construction of dynamic elements based on known topological objects.

Thanks. This work was supported by the grant of the Russian Science Foundation
17-11-01041.
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On the number of closed geodesics
H. Rademacher (Leipzig, Germany)

It is an open question whether any Riemannian metric on a compact manifold
has infinitely many geometrically distinct closed geodesics. We first revisit results
for generic metrics in the case of simply—connected manifolds. The genericity
assumption is defined in terms of the linearization of the localreturn map of the
periodic orbits of the geodesic flow. Then we discuss recent results obtained jointly
with Iskander Taimanov on the number of closed geodesics on connected sums
of non—simply connectedand compact manifolds. In particular we conclude that
any Riemannian metric on a three-dimensional compact manifold with infinite
fundamental group has infinitely many closed geodesics.

Invariant spanning trees for quadratic rational maps
V. Timorin (Moscow)

This is a joint project with A. Shepelevtseva.

A theorem of W. Thurston (sometimes called the fundamental theorem of
complex dynamics) opens a door for algebraic, topological and combinatorial
methods into dynamics of rational maps on the Riemann sphere. We study Thurston
equivalence classes of quadratic post—critically finite rational maps by means
of “visual” invariants, the so called invariant spanning trees. A computational
procedure for searching for invariant spanning trees will be described. This
procedure uses bisets over the fundamental group of a punctured sphere.

On local existence and violent instabilities
of a plasma—vacuum interface
Yu. Trakhinin (Novosibirsk)

We discuss the influence of electric and magnetic fields on the well-posedness in
Sobolev spaces of the plasma—vacuum interface problem. For the classical statement
of the problem [1], the plasma flow is governed by the equations of ideal compressible
or incompressible magnetohydrodynamics while the vacuum magnetic field obeys
the div—curl system of pre-Maxwell dynamics. We show that the Rayleigh—Taylor
sign condition is not necessary for well-posedness because the plasma and vacuum
magnetic fields play a stabilizing role if they are not collinear at each point
of the interface [2, 3]. At the same time, the simultaneous failure of the non—
collinearity condition and the Rayleigh-Taylor sign condition leads to Rayleigh—
Taylor instability [4]. For the non—classical statement of the problem [5], when
we do not neglect the displacement current in the vacuum region and consider
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the Maxwell equations for electric and magnetic fields, we show that a sufficiently
large vacuum electric field makes the interface violently unstable. Moreover, for the
technically simpler case of incompressible plasma [6] one can show that as soon as
the plasma and vacuum magnetic fields are collinear on the interface, the interface
is always violently unstable for any nonzero and even very small vacuum electric
field.
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On a quantum heavy particle
D. Treschev (Moscow)

We consider Schrédinger equation for a particle on a flat n—torus in a bounded
potential, depending on time. Mass of the particle equals 1/u?, where p is a small
parameter. We show that the Sobolev H”—norms, v > 1 of the wave function grow
approximately as t¥ on the time interval ¢ € [0,t,], where t, is slightly less than

O(1/p).
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SHORT TALKS

Cyi1mecTBoBaHUe HepreTudecKoil dyHKmuu ajis 3—auddeomopdpusMoB
C OJHOMEPHBIMHU MOBEPXHOCTHBIMU ATTPAKTOPOM U PEMNEIepPOM
M. Bapunosa (Huosrchuts Hoszopod)

Oyukius Jlsamynosa 6bu1a BBegena A .M. JIanyHOBBIM Jjist W3ydeHus yCcToidu-
BOCTHU COCTOSIHUN paBHOBecusl guddepeHnuaibHbix ypasHenuit. [ajgkas dyHK-
nusi JIsiyHOBa, MHOXKECTBO KPUTHUYECKMX TOYEK KOTOPOIl COBIIaJ@eT C IeIHO—
PEKYPPEHTHBIM MHOYXKECTBOM CUCTEMbI, HA3bIBACTCsl dHEpreTuyecKkoii (pyuknueii. Ta-
Kue (DYKHIUU BCErJa CYIECTBYIOT JJis MMOTOKOB. B TO Ke BpeMsi IOCTPOEHBI MpHU-
MephI KacKaJIoB, KOTOpbIe He MMeIT sHepretudeckoit dyukiuu. [lepBorit mpumep
Takoro auddeoMopdusMa ¢ peryasapHoOil AuHaMUKO#N ObLT mocTpoeH Ha 3—cdepe
. TTukcronom [1] B 1997 romy ¢ ucnosbzoanuem aukoit ayru Apruna—®oxca [2].
Tem ynuBurebree hakT CyIeCTBOBaHUS IHEPrETUIECKON (DyHKIUHU Jjisi CUCTEM C
Xa0TUIECKON JuHamMukoit, obnapyxkenusiii B 2015 roxy B.3. I'punecom, M.K. Ba-
punooit u O.B. Ilounnkoit [3]-[5]. mu 66110 JOKA3aHO CyIECTBOBAHIE SHEPIETH-
4ecKOil (PYHKIMK JJIsl IOBEPXHOCTHBIX §2—yCTONYUBBIX 1uddeoMopdHU3MOB C OJIHO-
MEPHbIMU HETPUBUAJIbHBIMHA 6BBI/ICHI>H\/H/I MHOZKeCTBaMU U JIJId pr6bIX TPEXMEPHbIX
b deoMopdU3MOB ¢ IIOBEPXHOCTHBIMU OA3UCHBIMYI MHOXKECTBaMU. B 10K 1a/1e pac-
cmaTpuBaiores ()-ycroituusbie 3—auddeoMopdu3Mbl, HEOIIYKIAIOIIEe MHOKECTBO
KOTOPBIX COCTOUT B TOYHOCTH U3 OJHOI'O ITOBEPXHOCTHOIO ATTPAKTOPA U OJHOIO MO-
BEPXHOCTHOTO peresiiepa. Jloka3piBaeTcsi CyIeCTBOBAHIE YHEPreTHIeCKOi (DyHK-
nuu i1 Jiroboro auddeoMopdu3Ma U3 3TOr0 KJIacca.

Baazodaprocmu. Pabora Bbinosinena npu rnogaepxke rpanta PH® 17-11-01041.
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Separation of variables for type D,
Hitchin systems on hyperelliptic curves
P. Borisova (Moscow)

Darboux coordinates for the Hitchin systems were known only in case of Lie
algebra sl(2) and a curve of genus 2, until recently. A description of the class of
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spectral curves for the Hitchin systems on hyperelliptic curves of all genera was
given by O.K. Sheinman (2018).

For Lie algebras of types A,,, By, C;, the Darboux coordinates were found there
in an explicit form. The main goal of my talk is to exhibit the difficulties arising in
the case D,,, and find out Darboux coordinates for n = 2 (Lie algebra so(4)) and
genus two.

The talk is a natural continuation of the talk by O.K. Sheinman, where the cases
of Lie algebras A,,, B,, C,, are discussed.

Solving triangular Schlesinger systems
via periods of meromorphic differentials
R. Gontsov (Moscow)

We study the Schlesinger system of PDEs for N matrices of size (pxp) in the
case when they are triangular and the eigenvalues of each matrix form an arithmetic
progression with a rational difference ¢, the same for all matrices. We show that
such a system possesses a family of solutions expressed via periods of meromorphic
differentials on the Riemann surfaces of superelliptic curves. As an application to
the (2 x 2)—case, explicit solutions of Painleve VI equations and Garnier systems
are obtained.

On the convergence of various formal
series solutions of algebraic ODEs
I Goryuchkina (Moscow)

We extend studies of the convergence of formal power series solutions of
algebraic ODEs investigating in that context formal solutions of a more general
form: generalized power series, Dulac series and exotic series solutions. Sufficient
conditions of convergence are proposed for such series.

O TomoJsioruveckoii kijaccudukanum kKackagos Mopca—Cwmeiisa
HOCPEACTBOM KOMOMHATOPHBIX WHBAPUAHTOB
E.A. Dypesun (Huorcnuti Hoszopod)

Huddeomopduzm f : M"™ — M"™ ryajgkoro 3aMKHyTOro MHOroobpasust M™
HasbiBaeTCst dugeomoppusmom Mopca—Cmeting, ecim ero HeOIyXKIAKIIEe MHO-
2KeCTBO {2y KOHEYHO, COCTOUT U3 I'MIEPOOJIMYECKUX HEPHOAUIECKUX TOYEK, U IS
JIOOBIX JBYX TOUEK D, q € {1y mepecedeHne yCTONINBOrO MHOTOOOPA3NsA TOUKA p 1
HEYCTOWYIMBOTO MHOTOOOpa3nsl TOYKM ¢ TPAHCBEpCANbHO (cM., Hampumep, [1| mmst
3HaKOMCTBa C OCHOBHBIMHI IIOHHTI/IHMI/I).

Vcii0Bre KOHEYHOCTH MHOXKECTBaA, HEOJTY 2K JAOIIUX OPOUT JaeT BO3MOXKHOCTD BbI-
JIeJISITh cojiepKaTe/ibHble Kaacchl cucteM Mopca—Cwmeita, 11t KOTOPBIX Tpobiiema
TOTIOJIOTUIECKON KJIACCU(DUKAIINN CBOJUTCS K KOMOMHATOPHON 3aJ1avue ONMUCAHUS
B3aMMHOTO PACIIOJIOXKEHISI MHBAPUAHTHBIX MHOTO0Opa3uit HeOIyKIAIONIX OpOUT
B HECYIIEM MHOToo0Opas3uu. DTOT IM0/X0jL ObL1 Biepsble npuMmeneH E.A. JleonTroBuu
u A.T. Maitepom 1151 KjtacCuPUKAIUU [TOTOKOB Ha JIBYMEPHOil cepe ¢ KOHEUHBIM
YHCJIOM OCOOBLIX TpaekTopuil u mosanee O0bwl pazsur M. Ileitmoro, A.A. Omemko-
BeiM, B.B. IlTapko, A.JI. ¥Ymanckum u C.FO. ITumornabiv, KOTOpbIE pemia M aHa-
JIOTUYIHYIO 3a/a49y i moToKOB Mopca—CMeiiia Ha MHOrOOOpas3usax pasMepHOCTH
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2, 3 u BoIme, a Takxke X. bonarru, A.H. Beanenexuwix, B.3. ['punecom, E.5. Ty-
pesud, B.C. Mensenesbim, P. Jlamxkesenom, O.B. ITounnkoit u ap. Jjis KackaioB
Mopca—Cwmeitna Ha MHOT006pa3usax (CM. Jis CChLIOK 0630p [2]).

B soknaje ycranasimBaercs, 9ro auddeomopdusmbr Mopca—Cwmeiisa, 3a1aH-
Hble Ha cdepe S™, n > 4, U He UMeIoIe NreTePOKJIMHIIECKUX [TePeCedeHuni, JOImyC-
KAIOT MOJIHYIO TOIMOJIOTMYECKYIO KJIACCU(PUKAINIO Ha KOMOMHATOPHOM $3bIKE. DTOT
pe3yJIbTaT KOHTPACTUPYET €O cirydaeM KackanoB Mopca—Cwmeita Ha MHOr00Opasm-
ax pasmeprocru n = 3 (cM. [2], [3]).

Baazodaprocmu. VccaenoBanue BBITOJHEHO ITpU (DPUHAHCOBOI mojiepKKe Poc-
cuiickoro Hayunoro ®@onga (npoexkr 17-11-01041).
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Tononornveckasi CONPAKEHHOCTD I'PaIMEHTHO—TIOI00HBIX
IIOTOKOB Ha n—MepHOoil cdepe
B. Kpyeaos (Huoicnuii Hogzopod)

I'pameHTHO-TI0IOOHBIE TIOTOKH — 9TO HEMPEPBIBHBIE JIMHAMUYECKHUE CUCTEMBI,
y KOTOPBIX HeOJIyKJIAoIee MHOXKECTBO COCTOMT M3 KOHEYHOrO YHCja rurepbo-
JINYECKUX HEIOJIBUYKHBIX TOYEK, YbH MHBAPUAHTHBIE MHOIO0OOpPA3Us MEPECEKAIOTCsI
TPAaHCBEPCAIBHO.

B zaBucumocTu or 1esieil MCCiIeI0BaHMAs BayKHO 3HATH KaK OCOOEHHOCTH Kade-
CTBEHHOI'O TIOBEJICHUS CUCTEMBI (TO €CTh pa3bueHuss MHOrooOpasust Ha TPACKTOPUHN ),
TaK W MIOBPEMEHHOTO JIBUKEHUS 110 TPACKTOpUsIM. B Teopuu TUHAMIYIECKUX CHCTEM
MON0N02UNECKAA IKEUBAAEHMHOCTLD TTOTOKOB €CTh HAJIMYNe roMeoMopdu3ma, Ie-
DPEBOJISAINEr0 TPACKTOPUH OJIHOTO ITOTOKA B TPAEKTOPUU JIPYTOrO € COXPAaHEHUEM
HAIPABJICHUS JIBUYKEHUsI; €CJIM TaKOil roMeoMopdu3M eIré coXpaHsieT BpeMs J[BU-
KEHUsI TI0 TPAEKTOPHUSIM, TOBOPSIT O MONOAOZUYECKOT, CONPAHNCEHHOCTNU TTOTOKOB.
Haxoxknenne maBapuanTa, OnpeIessiionero KJIace TOIOJOTTIeCKO SKBUBAJIEHTHO-
CTHU JIJIsT CUCTEMBI, HA3BIBAETCS MONOA0UNECKOT KaaccuPurayued.

Koneunocts MHOXKeCTBa, HEOJTYK/IAIONINX TPACKTOPUN T'PATUECHTHO—TIOI0OHOTO
[IOTOKA, TI03BOJISIET CBECTHU 3aJady TOILTIOTUYIECKON KIacCHU(UKAINN K KOMOMHATOD-
Hoit npobseme. Brepsbie 910 66110 caenano E.A. Jleourosuu u A.T. Maitepom B [1],
[2] pst KiTaccudUKAE TOTOKOB ¢ KOHEUHBIM YHCIOM OCOOBIX TPACKTOPHI Ha JBY-
MepHOiT cdepe. DTU Pe3yIbTaThl MO3Ke MOy PA3BUTHE B nUccjeoBaHusgx M.
Meitmoro [3], A.A. Omewnmkosa, B.B. Hlapko [4], C.}FO. Humoruna [5], A.O. Ipum-
asika [6], riae aHasorndHasi npobiema Obuta permeHa st noTokos Mopca—Cumeiina
Ha 3aMKHYTBIX MHOI000pa3usx pa3mepHocreit 2,3 u Boie. [lepeuncientbie paboTh
GBI TIOCBSIIEHBI TOIOJOTNYECKON 9KBUBAJIEHTHOCTH OTOKOB. B pabore [7] moka-
3aHO, 9TO JIJIsl TPAUEHTHO—TIOJJOOHBIX TIOTOKOB Ha IMOBEPXHOCTSAX SKBUBAJIEHTHOCTH
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7 CONPSKEHHOCTH COBIAMAIOT, CJIEIOBATEILHO, BCE PE3YJIbTATHI OTHOCATEIHHO K-
BUBAJICHTHOCTH MOYKHO KCIIOJIb30BATH U I MPOBEPKHU CONPsKEHHOCTH. B HaCTO-
sITeit paboTe MBI TIOJIY YU AHAJOTUIHBIN pe3ysbTarT /i Kiaacca G IpajMeHTHO—
MTOT00HBIX MIOTOKOB 6€3 TeTePOKINHUIECKUX TpaeKTopuit Ha n—cdepe, n > 3. Kpome
TOr0, MBI BBOJIUM TOIIOJIOTMIECKUY KOMOMHATOPHBIN NHBAPUAHT JIJIT TAKUX ITOTOKOB
— deyusemmuill 2pag, U JTOKA3BIBAEM, ITO JBA MIOTOKA PACCMATPUBAEMOrO KJIACCa
TOIOJIOTHYECKH COIPSI2KEHBI TOT/Ia U TOJBKO TOT/IA, KOI/a UX JBYIIBETHBIE Tpadbl
M30MOPQHBI.

Baazodaprocmu. Pabora Beimonnena B corpyuanudectee ¢ O.B. IloumHkoii u
J1.C. MajpimeBbiM 1ipu nojep:kke rpaara PH® 17-11-01041.
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O6 ogHOMEPHBIX DA3BMCHBIX MHOXKECTBaX
3HI0MOP(dU3IMOB AByMEPHOIO TOpa
E.JI. Kypenxos (Huorcruii Hoszopod)

B 1967 roxy Cwmeitn [1] upemiozkua cnocob MOCTPOEHUsI HETPUBUAJBHBIX 0a-
BUCHBIX MHOXKECTB, OTTAJKUBasCh 0T auddeomopdusma Anocosa. Dakruuecku,
CMeiist cXeMaTHIHO OIUCAJ XUPYPIUUeCKyIo oreparuio Haj auddeomopduzMom
AHocoBa, B pe3yJsibrare KOTOpOii nosyuaercs JIA—nmuddeomopdusm ¢ 6asucHbIMU
MHOZKeCTBaMU, UMEIOIUMU TOIIOJIOTUYIECKYIO Pa3MEPHOCTb Ha €IMHUILY MEHbIIYIO,
JeM PasMEepPHOCTH HECYIIEro MHOI00Opa3usl.

Wnest xupyprudeckoii omeparu COCTOUT B TOM, 9TO BMECTO HEIOJBUKHON CeJi-
JIOBOM TOYKH B €€ MaJIOil OKPECTHOCTH 00pa3yeTcsl OMpeIeJeHHBIM 00pa30M OIHA
y3J10Bas (CTOKOBas MJIM UCTOYHUKOBAs) U J[BE CEJJIOBbIE HEIIOBIKHbIE TOUKH. [Ipn
9TOM OJIMHAKOBO BO3MOXKHBI CJIEJIYIOIIAE JBA CIieHApUs 1) y3/I0Bas HEMOJBUKHAS
TOUYKA ABJISIETCA UCTOUHUKOM; 2) y3JI0Basl HEIOJABUKHAS TOUKA ABJISETCH CTOKOM.

B  mepsom ciaydae  HeOy:KIaolee — MHOXKECTBO — mosiydennoro — JIA-—
muddeomopdu3Ma COCTOUT U3 MCTOTHUKOBOM HEMOABUXKHOM TOYKHU OTHOMEPHOTO
PACTATHBAIOIIErOCS aTTPAKTOpa. BO BTOPOM cilydae HEOJIYKIAIOIIee MHOYXKECTBO
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nostygennoro JJA—nmuddeomopduzma cocTOUT U3 CTOKOBON HEMOJABUKHON TOYKYU U
OJTHOMEPHOIO C3KUMAIOIIEroCsl perenepa.

B [2] Gbur BBemEH Kiacc He B3aMMHO OMHO3HATHBIX TVIAIKAX OTOODayKeHWit,
obobraromux auddeomopdusmbl AHocoBa. Ilpejcrapisiercss BIIOJIHE eCTECTBEH-
HBIM PacCMOTPETh XUPYPIUYECKYIO OMEPAINIO JIJIs aJredpandecKux SHI0OMOPQU3-
MOB, HaIIpUMep, I SHIoMopdmaMa Anocosa fy: T? — T?, 3amaHHOr0 GOpMyIOL
a_:—3x+y mod 1. (1)

y=x+y

ITockonbKy fo siByisiercst JIOKaJabHBIM JuddHeoMopdu3MoM, TO 00a CleHAPUS XH-
pypruteckoii oneparwy GOpMaIbHO BO3MOYKHBL.

B pabore [3] GbLI YnCIEHHO Peann30BaH BTOPOH ClieHApUil XUPYTIUIeCcKo orepa-
mun Cumeiiia g1 ajnrebpandeckoro sugoMopdusma Anocosa Buja (1) B pesyibrare
KOTOpOro 6611 mocTpoed A—sumomopdusM f: T? — T? aBymepHOTO TOpa, HeOIyK-
Jlarornee MHOYKECTBO KOTOPOTO COCTOUT U3 TUIIEPOOJIMIECKOTO CKUMAIOIIEroCsT pe-
nejuiepa A U oJHOM CTOKOBOI HenoaBMKHON Touru O.

OCHOBHOII PE3YJILTAT HACTOSIIIETO JIOKJIa/1a COCTOUT B TOM, YTO IIEPBBIi ClieHapHii
Jutst sugoMopdusma Arocosa (1) He npuBoaUT K A—9HI0MOPGOU3MY € HETPUBHAIb-
HBIM OJTHOMEPHBIM PACTSITHBAIOIIIMCS ATTPAKTOPOM, 0OJIAIAIONINM AHAJIOIMIHBIMA
cBoiicrBamu [4].

Teopema. ITycmv f: T? — T2 — A-sndomopdusm, sasasowutica k—
naxpoimuem, k > 2. Toeda f we umeem odnomeproix ammparxmopos A, ydosae-
MBOPAIOUUT CACOYIOULUM YCAOGUAM:

o A seasemcs cmpozo UHEAPUGHMHBLM,

o neycmotivusoe muozoobpasue W (x) xaocdot mowku x € A ne sasucum om
ee OmpPUYAMENLHOT NOAYOPOUTDL U ABAAENCH 00HOMEPHOT HE3aAMKHYMOU
KpUBoU;

® uMeem Mecmo pPaseHCmMe0 UweA W4 (x) = A u A obpasyem aamunayuro
NOKAABHO 20MEOMOPPHYIO NPOU3BEIEHUIO OMPE3KA HA KAHMOPOBCKOE MHO-
oHCeCmeo;

® 210605 dOCTMUNCUMAS USHYMPU 2PAHULA KOMNOHEHMBL CEAZHOCTIU MHOHCE-
cmea T? \ A cocmoum u3 KoHeuno20 wucaa caoes aamunayuy A.

Baazodaprocmu. oxiazn moarorosseH mpu huUHAHCOBOMN moaepxkke Poccniicko-
ro Hayunoro ®onga (mpoexr 17-11-01041).
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Numerical algorithms for the direct spectral
Zakharov—Shabat problem with application
to the solution of nonlinear equations
S. Medvedev (Novosibirsk), I. Vaseva, I. Chekhovskoy, M. Fedoruk

The numerical implementation of the nonlinear Fourier transformation (NFT) for
the nonlinear Shrodinger equation (NLSE) requires effective numerical algorithms
for each stage of the method. The very first step in this scheme is the solution of
the direct scattering problem for the Zakharov—Shabat system. One of the most
efficient methods for the solution of this problem is the second—order Boffetta—
Osborne algorithm [1].

In this report we propose a generalization of the Boffetta—Osborne method. A
two-parametric family of one—step fourth—order difference schemes is constructed.
It requires the potential values at three neighboring points and reduces to the
Boffetta—Osborne scheme in case of constant potentials. The family contains a
scheme (super—scheme) that preserves the integral of the system for the continuous
spectrum.

Reference

[1] G. Boffetta, A.R. Osborne, Computation of the direct scattering transform
for the nonlinear Schrodinger equation, J. Comput. Phys.; 1992, Vol. 102(2), pp.
252-264.

O mpocTOM M30TONMUYUECKOM KJIACCE rPaIMEeHTHO—IIOHOGHBIX
auddpeomopdu3MoB HaA AByMepHOU cdepe
E. Hosdpunosa (Huorcnoti Hoz0pod)

B 1976 rony II. Heioxaycom, k. Iamucom, ®@. Takencom [1] 6bL10 BBEIEHO
HOHATHE YCTONYUBOU JIyT'U, COCJUHLAIONICH ABEe CTPYKTYPHO YCTOUYHUBBIE CHUCTEMBI
Ha MHOroobpasum. Takast jayra He MeHsieT CBOMX Ka4eCTBEHHBIX CBOUCTB IIPH Ma-
som teBesiernn. B tom ke roxy 1. Hetoxaye u M. Ieitmoro [2| mokazanu cyme-
CTBOBAHUE YCTONYUBON Jyrw MexKjiy JitoObIMu JByMsi moTokamu Mopca—Cwmeita.
s muddeomopduzmor Mopca—Cwmeitsta Ha MHOrooOpas3usx Jo0OH pasMepHO-
CTU U3BECTHBI IPUMEPHI CUCTEM, KOTOPbIE HE MOI'YT ObITH COEIUHEHBI yCTONIMBOMN
Jyroii. B ¢Bs3M ¢ 9TMM BO3HHMKAET BarXHBIN BOIPOC O HAXOXKJIEHUM WHBAPHUAHTA,
OJTHO3HATHO OIIPEJIEIAIONIETO KJIACC SKBUBaMIeHTHOCTH auddeomopdusma Mopca—
CMeitsia OTHOCUTENFHO OTHOINEHUsI CBSI3AHHOCTH YCTONYMBON Jyroi (KOMIIOHEHTa
ycToiuuBoil cazannocTr). Tak JJis COXPAHAIOIUX OPUEHTAINIO IPYOBIX IIpeobpa-
30BaHUI OKPYKHOCTHA TAKAM WHBAPUAHTOM sIBJIsieTCs Iucjao Bpaienus [lyankape
[3]. Ana nuddemopduzmos Mopca—Cwmeitsia na nosepxuocrax 1. Bianmiapom [4]
YCTAHOBJIEHBI HEKOTOPBIE HEOOXOIMMBIE YCJIOBUS CYIECTBOBAHUS COEIUHSIONIEN NX
ycroitunBoit jyru. V3 9TuX yc/IoBHMiT B 9aCTHOCTH CJIEJYET, UTO JlaXKe Ha JIByMep-
HOW cepe KOMIIOHEHT YCTONYIMBON CBSI3aHHOCTH OecKOHedHO MHOTro. Hacrostmuit
JIOKJIaJT, TIOCBSIIIEH OIIPEIEJIEHIIO HEOOXOMMBIX U JJOCTATOYHBIX YCAOBHIA CyIIECTBO-
BaHWs YCTONINBOM IyTH, COEAMHSIIONIEH TpaeHTHO-TIOA00HbIe TuddeoMopdu3Mb
Ha 2—MmepHoit cdepe.

Baazodaprocmu. Pabora BeIIOIHEHa IpH TOepxKKe rpanTta PH® 17-11-01041.
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A new class of exact solutions for three—dimensional
quasilinear systems of first order
M. Pavlov (Moscow)

Well-known Lin—Reissner—Tsien equation in aerodynamics (1948) will be
considered. This equation also is known as the Khokhlov—Zabolotskaya equation
in nonlinear acoustics, and is known as a dispersionless limit of the Kadomtsev—
Petviashvili equation in hydrodynamics.

New ansatz for construction of infinitely many two—dimensional reductions
is found for this three—dimensional equation. They are generalisations of two—
dimensional hydrodynamic reductions. In one-component case, a corresponding
particular solution is found with five arbitrary functions of a single variable. Also
some other three-dimensional integrable quasilinear systems of first order will be
considered.

Deformation quantization of commutative families
G. Sharygin (Moscow)

In my talk I will describe a series of cohomological obstructions, that regulate
the existence of elements in deformation quantization of a Poisson manifold, that
would extend the given commutative (w.r. to the Poisson brackets) family of smooth
functions to a family of commuting (in the usual sense) elements in the deformed
algebra of functions on this manifold. In the end I will describe a conjecture, that
gives a more geometric way to construct such obstructions in the particular case,
when the manifold in question is symplectic.

Thanks. The talk is based on work, supported by the grant NSh—6399.2018.1.

A viscous approximation of crack propagation in elastic bodies
V. Shcherbakov (Novosibirsk)

We discuss a rate—independent model for crack propagation in 2D elastic bodies
without prescribing a priori the crack path. Due to the dependence on the crack
path the energy is nonconvex; therefore, solutions may have jumps as a function
of time. We employ a viscous approximation of the model and consider it as a
limit of systems driven by viscous, rate—dependent dissipation in order to prove
the existence of solutions that satisfy the Griffith fracture criterion and to describe
accurately the behavior of the solutions at jumps.
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Spectral curves and separation of variables for
hyperelliptic Hitchin systems of types A,, B,,C,
O. Sheinman (Moscow)

We give a description of families of spectral curves for Hitchin systems of types
Ay, By, C, on hyperelliptic curves of all genera. On this basis, we develop the
separation of variables scheme for those systems, and explicitly find out Darboux
oordinates for them. The case D, will be considered in the related talk by P.
Borisova.

Automorphism groups of Hopf and Kodaira surfaces
C. Shramov (Moscow)

Hopf and Kodaira surfaces are certain compact complex (analytic) surfaces that
cannot be eformed to projective surfaces. I will survey various results concerning
their automorphism groups, in particular, the structure of finite subgroups acting
on such surfaces and their relation to elliptic fibrations on them.

On a complexification of the moduli space
of Bohr—Sommerfeld lagrangian cycles.
N. Tyurin (BLTPh JINR (Dubna) and NRU HSE (Moscow))

Let (M,w) — be a compact simply connected symplectic manifold of real
dimension 2n with integer symplectic form such that [w] € H?(M,Z) C H*(M,R).
Consider prequantization data (L,a), where L — M — is a complex line bundle
with a fixed hermitian structure hand a € A (L) — a hermitian connection whose
curvature form satsifies F, = 2miw. Choose and fix an appropriate topological
type top S of smooth oriented n—dimensional manifold and a homology class
[S] € H,(M,Z), then it leads to the derivation of the corresponding moduli space
Bgs of Bohr—Sommerfeld lagrangian cycles of fixed topological type, which has been
constructed in [1]. This moduli space is an infinite dimensional Frechet smooth real
manifold, locally isomorphic to space C*°(S,R) modulo constants. The points of
Bs can be presented by lagrangian submanifolds of fixed topological type satisying
the Bohr—Sommerfeld condition: the restrictionof the prequantization data (L, a)|s
admits covariantly constant sections. The details of the construction can be found
in [1].

The moduli space Bg can be exploited in the lagrangian approach to Geometric
Quantization: the corresponding “quantum” mechanics can be directly described
while the measurment process, which any quantum mechanical system must admit,
can be defined only after an appropriate “complexification” of the moduli space Bg
is given. This problem is in the focus of our studies.

Consider the space I'(M, L) of all smooth section of the prequantization bundle
and its projectivization PI'(M, L). One can attach to every element of the last space
certain complex 1—form, defined on the open complement M, where D, is the zero
set of the corresponding section. Namely for every [a] € PI'(M, L) take a smooth
section «, defined up to scaling, and consider the following expression

Vea < Vaa,a >y

€0}, ®C
« <o, > Me ’

pla) =
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where D,, corresponds to a. Evidently this 1-form p(a) does not depend on the
scaling cq, therefore this form corresponds not to a section but to the class [a] €
PT'(M,L).
The main properties of this 1-form p(«) are the following: its real part Rep(«)
is exact, and the differential of the imaginary part satisfies dp(a) = 27w (see [2]).
Then we say that

Definition 1. Lagrangian submanifold S C M is special Bohr—Sommerfeld with
respect to a (or o« — SBS for short) iff the restriction Imp(a)|s identically vanishes.

In particular it implies that S does not intersect zeroset D..

Remark 1. In paper [2] we originally used another defitnion of SBS and then
deduced the vanishing condition for the imaginary part as a proposition. However
in the present situation we skip the story and use the vanishing condition as the
definition.

SBS — condition, introduced above, leads to the following

Definition 2. Subset Usps C Bg x PI'(M, L) is formed by the pairs (S, [a]), such
that S satisfies a — SBS condition.

By the very definition the subset Usps admits two canonical projections p :
Usps — PT'(M, L) and q : Usps — Bg. The first projection has been studied in [2],
there one establishes that the fibers of the projections are discrete; the image of the
projection is an open subset in the projective space; the differential dp has trivial
kernel at generic point (Theorem 1, [2]). It follows that Usps is weakly Kahler: the
standard Kahler form from the projective space PI'(M, L) can be lifted using the
differential dp.

In preprint [3] we use the correspondence [a] <+ p(c) to prove that the differential
dp is an isomorphism: any tangent to PI'(M, L) vector can be canonically lifted to
a tangent one to the moduli space Uspgs; in particular it implies the existence of
the complex structure on Uspg, lifted by the differential dp.

However the space Uspg is not a complexification of the moduli space Bg, since
it is too big. Indeed, the “dimension” of the moduli space Bg equals to the dimension
of C*°(S,R) modulo constants while the “dimension” of Ugps is the same as for
PT'(M, L), so it is of order C°°(M, C) modulo constants. On the other hand it exists
a nantural map 7 : Usps — TBg, which splits the second projection ¢, namely one
has the representation ¢ = 7 o 7, where 7 : TBg — Bg is the canonical projection
to the base. The map 7 is given by a simple and exact expression: since Definition
1 implies that for any point(S, [@]) € Usps the restriction p(«)|s is an exact real
1-form, but from [1] we know that any exact real 1-form is a tangent vector to Bg
at point .S, consequently we get a simple formula

7(5, [a]) = (p(@))|s € TsBs,

and it is easy to see that applying = we get the image ¢(5,[a]) = S € Bg.

In [3] we show that a generic fiber 7=1(S, df) C Usps is a complex subset in Usps
with respect to the complex structure, given by the previous construction. It should
lead to a construction of derived complex structures on the tangent bundle TBg it
self: suppose that one finds an appropriate section of the fibered map 7 : Usps —
TBg, which is Kahler orthogonal to the fibers or at least which is a complex subset
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in Usps. Right now we can not present a good candidate, hoping that it will be
found in the nearest future.

Thanks. The author is partially supported by Laboratory of Mirror Symmetry
NRU HSE, RF Government grant, ag. N 14.641.31.0001.
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Vector bundles and difference equations in a complex domain
L Vyugin (Moscow)

Applications of the theory of holomorphic vector bundles with meromorphic
connections to the classical Riemann-Hilbert problem are well known. We are going
to apply holomorphic vector bundles with meromorphic additive shift or ¢g—shift to
studying of generalized Riemann—Hilbert—Birkhoff problem for difference and ¢—
difference systems.

As the application of this approach we obtain a generalization of Birkhoff’s
existence theorem and reprove the local existence theorem. We prove that for any
admissible set of characteristic constants and monodromy there exists a system

Y(z+1) = AEY() o Y(g2) = Q()Y(2)

which has the given monodromy and characteristic constants.

Rate of equidistribution for the unstable
manifolds of Anosov diffeomorphisms
D. Zubov (Moscow)

Let M be a compact Riemannian manifold. For a C® smooth topologicaly mixing
Anosov diffeomorphism F' : M > M, we study the equidustribution properties of
the unstable manifolds with respect to the Margulis measure of maximal entropy
m. Extending the results of Bufetov and Bufetov—Forni on geodesic/horocycle
flows on compact Riemann surfaces of constant negative curvature to a non-—
linear setting, we prove that, under certain bounded distortion assumptions on
the diffeomorphism, the leafwise averages on the unstable leaves of a C'? smooth
function ¢ : M > R with m(¢) = 0 are controlled by a finitely additive measure
on the unstable foliation, invariant under the holonomy along stable leaves.

Using the method Gouzel and Liverani, we contruct a Banach space of currents
which admits an F—invariant finite dimensional subspace whose elements induce
holonomy invariant finitely additive measures.

Thanks. This article was prepared within the framework of the Academic Fund
Program of the National Research University Higher School of Economics (HSE) in
2018-2019 (grant No. 18-05-0019) and by the Russian Acamedic Excellence Project
“5-100".

The author is a Young Russian Mathematics award winner and would like to
thank its sponsors and jury.
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