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Schedule

The conference meetings are held at Room 110 of the Steklov Mathematical Institute
(Gubkina str., 8).

Monday, November 21

10:30-11:00  Registration, opening
11:00-11:40  |Grigori Olshanski (online)

Infinite invariant measures for infinite-dimensional groups over finite fields

11:40-12:10 Coffee break

12:10-12:50  [Olga Pochinka
Quasi-energy function for Pixton diffeomorphisms

12:50-15:00 LUNCH BREAK

15:00-15:30  [Georgit Veprev (online)
Scaling entropy for group actions

15:30-16:00  |Posters presentation|
16:00-18:00  Welcome party (9th floor)

Tuesday, November 22

11:00-11:40  [Khudoyor Mamayusupov
Families of holomorphic functions with critical orbit relation

11:40-12:00 Coffee break

12:00-12:40  [Roman Romanov (online)
Determinantal processes and division invariant spaces

12:45-13:15 Trwanyu Ma
Geodesic random walks and Brownian motion on Finsler manifolds

13:15-15:00 LUNCH BREAK

15:00-15:20 Yulna Petrova
On non-trivial hyperbolic sets in families of diffeomorphisms of a torus

15:25-15:55  [Alexandra Skripchenko
Bruin-Troubetzkoy family of interval translation mappings: a new glance

15:55-16:20  Coffee break
16:20-18:00  [Posters session| (1st floor)

Wednesday, November 23

All talks on Wednesday are online.
11:00-11:40  |Eugene Stepanov (online)
Dynamics of greedy quantization

12:00-12:20  |Irina Mamsurova (online)
Ergodic currents and ergodic measures of systems of isometries

12:20-13:00  |Vyacheslav Grines, Dmitrii Mints (online)
On the dynamics of regular Denjoy type homeomorphisms




Thursday, November 24

11:00-11:40

11:40-12:00
12:00-12:30

12:35-13:15
13:15-15:00
15:00-15:20
15:25-15:45

15:45-16:10
16:10-16:30

16:35-16:55

17:00-17:30

Friday,

11:00-11:40

11:40-12:10
12:10-12:40

12:40-14:30
14:30-15:00

15:05-15:25

15:25-15:45
15:45-16:05

16:10-16:50

Alexander Shlapunov

Subelliptic Sturm-Liouville problems in domains with non-smooth boundaries

Coffee break

Stanislav Minkov
C'-Anosov diffeomorphism with a horseshoe attracting almost all points

Konstantin Fedorovskuy
Two stories about elliptic equations with constant complex coefficients: some analytic
capacities and Dirichlet problem

LUNCH BREAK

Fkaterina Chilina, Vyacheslav Grines, Olga Pochinka (online)

On the dynamics of 3-homeomorphisms with two-dimensional attractors and repellers

Vyacheslav Grines, Dmitrii Mints (online)

On one-dimensional contracting repellers of A-endomorphisms of the torus

Coffee break

Nikita Naumov
Bogoliubov-Krylov averaging in kick-force driven systems

Andrei Dukov
Multiple limit cycles that appear after a perturbation of hyperbolic polycycles

Chenzi Wu (online)

Galois conjugate of exponents of core entropies

November 25

Valery V. Ryzhikov
Generic extensions of ergodic systems

Coffee break

Andrer Alpeev
Lamplighters over non-amenable groups are not strongly Ulam-stable

LUNCH BREAK

[van Shilin
Attractors of direct products

Marina Nenasheva
Connected components of the Prym eigenform loci in genus 5

Coffee break

Zhaofeng Lin (online)
Fluctuations of the process of moduli for the Ginibre and hyperbolic ensembles

Anatoly Vershik (online)
New approach to the theory of central measures for the Young and Gelfand-Zetlin type

raphs




Abstracts

Lamplighters over non-amenable groups are not strongly Ulam-stable

JlamniouHble pacuMpeHusi HeaMeHaOeJbHbIX I'DYIIII
He 9BJAIOTCA CUJIbHO CTAOM/IBHBIMU IO YJIaMy
Andrei Alpeev
(Euler Mathematical Institute at St. Petersburg State University)

I'pynma HaspiBaeTCs CHIBHO CTAOMIBHOM 110 YJIAMY, €CJIN PS/IOM CO BCSIKUM TTOYTH TIPEICTABIEHUEM
Ha IUaBOEPTOBOM HPOCTPAHCTBE €CTh HAcTosiee npejcrapienne. Kaxpan nokazan B [K82], uro ame-
HabesIbHBIE TPYIIBI 00JIa/1al0T TAKUM CBOMCTBOM, a Tak Ke, TpUBET KOHTpupuMepnsl. byprep, Ozasa
u Tom [BOT13| nokasanu, onupasicb #a pesyasrar Pomm [R09|, uro Beskas rpynma, cojgepxariast
HeabesieBy CBOOOJIHYIO MOJAIDYIIILY, He SBJSETCs cBODOAHON. Z MOKaxy, 4To JIAMIIOUYHbIE PACIITUPEHUST
HeaMeHnabeIbHBIX TPYII He 00J131a10T CBOMCTBOM CHIbHON crabuiabHocT o Yaamy. Ilo moeit pabore

[A22].
Criucok Jsmureparypbl

[A22] A. Alpeev Lamplighters over non-amenable groups are not strongly Ulam stable, arXiv preprint
arXiv:2009.11738 (2022).

[BOT13] M. Burger, N. Ozawa and A. Thom. On Ulam stability. Israel Journal of Mathematics 193.1
(2013): 109-129.

[K82]  D. Kazhdan, On e-representation. Israel J. Math., 43(4):315-323, 1982.

[MO09] N. Monod and N. Ozawa. The Dizmier problem, lamplighters and Burnside groups. Journal
of Functional Analysis 258.1 (2010): 255-259.

[RO9]  P. Rolli, Quasi-morphisms on free groups, arXiv: 0911.4234v2, 2009.

[U60] S. M. Ulam, A Collection of Mathematical Problems, Interscience Tracts in Pure and Applied
Mathematics, No. 8, Interscience Publishers, New York-London, 1960

On the dynamics of 3-homeomorphisms with two-dimensional attractors and repellers
O nunamuke 3-roMmeoMOpP@PU3MOB C ABYMEPHBIMU ATTPAKTOPAMU U pPemneJiiepamMmu

Ekaterina Chilina, Vyacheslav Grines, Olga Pochinka
(Higher School of Economics (Nizhny Novgorod))

Ha 3aMKHYTBIX OpUEHTHPYEMBIX 3-MHOT000PA3UAX PACCMOTPUM KIACC TOMEOMOP(MHU3MOB § TaKWX,
uTO HEDJIYKIAM0IIee MHOKECTBO KaXKJI0T0 oTobpaxkenns [ € G sBjIgeTcss KOHEUHBIM O0bEINHEHTEM
IIIAHIPIYECKH BIOKEHHBIX IIOBEPXHOCTEH, a OrpaHIYeHre HeKOTOPOii crermenn f* Ha Kazk/Iyio u3 HuX
ABJIAETCS TICEBI0AHOCOBCKUM IOMEOMOPQUIMOM.

Ob6o3raanM gepe3 P MHOKECTBO TICEBJOAHOCOBCKIX roMeoMopdmamos u gepes Z(P) yenmpasrusa-
mop orobpaxkenusa P € P, o ects Z(P) = {h € Hom(S,) : Ph = hP}.

Coruacho [1], cipaBeyinBo cieytoliee yTBepxIeHne.

IIpennozxkenne 1. Jlioboit romeomopdusm h € Z(P) umeer Bug h = ¢, pn, e L, — IepUOATIECKUiL
roMeoMopdu3M U3 KOHEIHOTo MHOXKecTBa Lp, p € P, n, € Z.

lonoxkum Z = |J Zpu J =PUZL.
PePpP

Teopema 1. Muozoobpasue M3 donycrkaem zomeomoppusm f uz xaacca G mozda u moavko mozda,
Kkozda M? zomeomopdno mmnozoobpasuio My, 2de J € J.



Pacemorpum Habops! uncen n, k, [ takux, uro n,k € Nyrmel =0, ecm k=1, ul € {l,...,k—1} un
ABJISETCS B3AUMHO TTPOCTHIM ¢ k, ecin k > 1. JIma kaxkporo wabopa n, k, [ ompenennm guddeomopdusm
On kit R = R dbopmymnoit

1 l
’ sin(2mnkr) + T

Prpa(r) =1+

Jlna P € P ompenesuM 0TOOpazKeHnue ¢ Pnkil: Sg X R — Sy x R dbopmynoii

ép,n,k,l(zar) = (P(2), Pn,ku(r))-

Jlemma 1. @opmyaa dp,jppi(w) =7, (Pppei(7;H(w))), 20ew € My u 77 (w) — noanwvii npoo6pas
mouxu w € My, onpedeasem 2omeomoppusm ¢p jnr1 @ My — My mozda u moavko mozda, xo20a
J e Z(P).

Hazosem romeoMopdusmbl Buga ¢p, jn ki modesvrvimu. N3 Jlemmer 1 u Hpennoxenns 1 caenyer,
YTO MOJIEIbHBIE TOMEOMODMU3MBI CYIIECTBYIOT Ha KayKJI0M MHOroobpasuu My, J € J.

Teopema 2. Tomeomopdusmol Gp jpn k1 b Opr J/ n! k2 11 MONOAOUMECKU CONPANCEHDL MO200 U MONDKO
moeda, Kozda

e k=k,n=n"uaubol =10, awubok—1=1;

o cywecmeyem zomeomoppusm H: Sy — S, makot, wmo PH = HP' u aubo HJ = J'H (ecau
I1=1), aubo H] = J7'H (ecauk —1=1).

Baaromapuaoctu. Paboma evnoanena npu noddepowcke PHP (npoexm N 22-11-00027), a maxoce
npu noddepocre Jlabopamopuu dunamuveckur cucmem u npuaoscenutd HUAY BIID, epanm Muru-
Cmepemen HaYKU U evicie2o obpazosanus PP coeacwenue N 075-15-2022-1101.

Cuucok aureparypsbl

[1] McCarthy J. D. Normalizers and centralizers of pseudo-Anosov mapping classes //preprint. —
1982.

Multiple limit cycles that appear after a perturbation of hyperbolic polycycles
KparHblie npenebHble MUKJIbL, POXKIAOINNECH U3 AIIePO0JInIeCKX MOJTUIIAKIIOB

Andrei Dukov
(Moscow State University)

Paccmorpum rutiepbommueckuii oMK (OPMEHTUPOBAHHBIN 3iiepos rpad Ha aByMepHbIi cde-
pe, BEPIIUHBI KOTOPOTo — MUMEPOoInIecKue cEa, a pébpa — CemapaTpUCHBIE CBSI3KN ), 00Pa30BAHHbII
n cBa3kamu. Bompoc: mpenenbHuble TUKIBI KAKOW KPATHOCTH MOTYT POAUTHCSI MPU BOSMYIIEHWH TAKO-
ro monnukaa? OKa3pIBaeTCsd, B TUIUIHOM N-TAPAMETPUICCKOM CeMelCTBe IpH BO3MYIIEHHH TAaKOTO
TOJIATIMKIA HE MOTYT POAUTLCS TPEeIeIbHBIE UKLl KPATHOCTH OoJibiiie n.  BepHo u cieayroree
«obpaTHOE» yTBEpKIAeHNE. XaPaKmMeEPUCNULCCKUM YUCAOM CEIJIa HA3BIBAETCS MOY/Ib OTHOIIEHUS eT0
CODCTBEHHBIX 3HAYEHUI, e OTpulaTe/jbHoe crouT B uucaurene. OKas3blBACTCH, 4TO €CJAU [OJIUIUKIL
MOHOIPOMEH (TO €CThb CyNIECTBYET 0TOOpayKeHWe MOHOJPOMEU C TPAHCBEPCATH Ha Heé camy, 06Xoisd-
1€ BECH MOJIMIMKJI) U IPOU3BEICHUE XaPAKTEPUCTUUECKUX YHUCE/T ero CEe/ PABHO JAMHUIE, TO IIPU
€ro BO3MYIIEHUU B TUINIHOM N + 1-TIapaMeTpruIecKOM CEMENCTBE POXKIACTC IIPeAeJbHDBIN UK/ KPaT-
HocTu n + 1. B 9acTHOCTH, B 3TOM 2Ke ceMeNCTBE POXKIAETCI KaK MUHUMYM n -+ 1 TpeebHBIN TTHKI.

Two stories about elliptic equations with constant complex coefficients: some analytic
capacities and Dirichlet problem

Konstantin Fedorovskiy
(Moscow State University)

In the talk we plan to consider two stories about second-order homogeneous elliptic equations
with constant complex coefficients. The first one is related with geometric and metrical properties



of capacities of sets in RV, N > 3, defined in classes of bounded and continuous functions and
related with the equations under consideration. These capacities appear quite natural in problems on
uniform approximation of functions on compact sets in RV by solutions of such equations. In the case
of harmonic functions (when the operator under consideration is the Laplace operator), the properties
of such capacities are well known and they were deeply studied in classical works on potential theory
at the first half of the 20th century. In the general case, these capacities are poor studied up to now.
We plan to show how (in which approximation problems) the capacities under discussion arise, to state
the main problems related with these capacities and to discuss approaches to solve them and principal
issues and difficulties differ these capacities from the harmonic ones. Next, for a wide class of equations
under consideration we plan to present new two-side estimates of capacities determined by potentials
of positive measures via harmonic capacities in the same dimension. The constructions are based on
relatively simple explicit formulae for fundamental solutions of equations under consideration, which
we also plan to present and discuss.

The second story is about Dirichlet problem for solutions to second-order homogeneous elliptic
equations with constant complex coefficients in R?. We will show that any Jordan domain G C C
with C1*-smooth boundary, 0 < o < 1, is not regular with respect to the Dirichlet problem for any
not strongly elliptic equation of the type under consideration, which means that there always exists
a continuous function on G that can not be continuously extended to G to a function satisfying the
corresponding equation therein. Since there exists a Jordan domain with Lipschitz boundary, which is
regular with respect to the Dirichlet problem for bianalytic functions, this result is near to be sharp.

The first story is based on the joint work with Petr Paramonov (Lomonosov Moscow State Uni-
versity), while the second one is based on the joint work with Maksim Mazalov (Smolensk Branch of
the Moscow Power Engineering Institute) and Astamur Bagapsh (Federal Research Center ‘Computer
Science and Control of the Russian Academy of Sciences).

The work presented in this talk is carried out in frameworks of the research project supported by
the Russian Science Foundation (grant no. 22-11-00071).

On the dynamics of regular Denjoy type homeomorphisms

Vyacheslav Grines, Dmitrii Mints
(Higher School of Economics (Nizhny Novgorod))

Cormacno [1I], BBesém caemyromee onpenernenne. lomeomopdusm f : T2 — T2, e T? - aymepHbrit
TOp, Ha3bIBaETCA romeoMopdusmom tuna JanKya, eCau BLIIOMHAIOTCS CIEAYIONIAE YCIOBU:

1. f mosycOmpsKEH HEKOTOPOMY MUHHMaIbHOMY casury ¢ : T? — T? mocpecTBOM HempephIBHOTO
TOMOTOITHOTO TOXKJIECTBeHHOMY oToGpaxkenns p : T2 — T? (T.e. po f = g o p);

2. Muoxectso B = {x € T? : p~1(x) comepxut 6omee ommoit TO‘{KHF_-I} SIBJISIETCST HEIIYCTBIM U CUET-
HBIM.

Mpu1 6y/1eM Ha3BIBATH MHOXKECTBO B XapaKTepUCTHUYECKUM MHOXKeCTBOM romeoMopdusma f. 3ame-
THM, 9TO €CJIN TOYKa & € B, TO BCe TOYKH €€ OPOUTHI OTHOCHTETLHO OTOOPAKEHNS ¢ TaKyKe MPUHA/I-
JIeXKaT MHOXKeCTBY B.

B macrostem mokaie BBIAEAAECTCA CAETYIONNI TOAKIACC TOMeoMOopdm3MoB Tuma JlamKya nBy-
MepHOTro Topa. [omeomopduam tuna damxya f : T2 — T? HasbIBaeTCs PEry/IspPHBIM, eC/IH TOTHBIH IIPO-
0bpa3 KaxK/10i TOYKHU €ro XapaKTEPUCTUICCKOTO MHOYKECTBA OTHOCUTEIBHO TOJTYyCOMPITAIONIETO 0TOO-
parKeHusi P ABJISLETCH 3AMKHYTHIM BJIO2KEHHBIM ,D;I/ICKOMH U JUAMETPBI ITUX JINCKOB 0OPa3yIOT MOCJIE/0-
BaTEJIbHOCTD, CXOAAIIYIOCHA K HYJIIO.

OrMmernM, 9T0 peryasipabie roMeoMopduaMbl Tuia Jlamykya gBJsSIOTCS HauboJee eCTeCTBEHHBIM
obobrienreM romeomopduzmos Jlanxkya okpyxuoctu. OHM, B YaCTHOCTH, BOZHUKAIOT MPU UCCIEI0-
BaHWN 9YacTUYIHO runepbosmdeckux auddemopdusmon Tpéxmeprbix Muoroobpasmii. B [2] mocrpoen

Tox p~'(z) moapasyMeBaeTcs TIOJHbIH TPOOOPA3 TOUKH .
*Tlox 3aMKHYTHIM BIOXKEHHBIM JUCKOM TIOIpasyMeBaeTcs obpas 3amknyToro mucka D = {(z1,x2) € R? |21 + 23 < 1}
OTHOCHTENILHO Bioxkenus T : D — T2,



yacTHuHO runepboamueckuii uddeomopdusm h Tpexmeproro Topa T3, KoTOphI 061a18eT IBYMEp-
HBIM ATTPAKTOPOM U IOy UEH U3 aJIrebpandeckoro aBToMopgusma AHOCOBa TOCPEACTBOM Ouy pKarmn
pPOXKJIeHNsI HHBapUAHTHON Kpupoit. OIHOMEpPHOE OpPUEHTUPYeMOe HeycToiunpoe ciaoenne auddeoMop-
busma h mveer robaATBHYO CEKYIITYIO (JBYMEDHBIN TOD), 1 €10 CJI0M WHIYIIUPYIOT Ha Hell 0TOOparKeHune
[Iyankape, siBJisitorieecst peryyigapabiM roMmeomopduszmom tuna JdanKya.

Orobpazxenne ¢ : T? — T? HazbIBAETCS JUHEHHBIM, €CJIH €10 MOXKHO IPEJCTABUThH KaK CYIepIIO3H-
1uo ajrebpandeckoro aBroMopdusma u rpynmnoBoro ciasura Topa. llycrs f1, fo - peryssipabie romeo-
mopdusmer Tuia Jarxkya aBymepHoro ropa takue, 9o f; (j € {1,2}) monyconpsikesn MEHIMAIBHOMY
CABUTY (; : T? — T? mocpencrBoM OTOGpaKEHHsI pj : T? — T?; mycrs Bj - xapakTepHCTHIeCKOe
MHOKECTBO roMeoMopdusma, f;.

Teopema 1. Ilycmov fi1, fo - peeyraprvie 2omeomoppusmo. muna anocya dsymeprozo mopa. Tozda
2omeomoppusmur f1 u fo monosozunecky Conpadcenss Mo20a U MOALKO mozda, ko200 cywecmeyem
aunetinoe omobpasicenue ¢ : T2 — T? maxoe, wmo po g1 = g2 0 @, p(B1) = Bo.

CaencrBue. Illycmo fi, fo - peesyasapnwie 2omeomopdpusmvt muna anocya dsymepnozo mopa ma-
KUue, 4Mo TAPAKMEPUCTNUYECKOE MHOHNCECTBO KANCO020 U3 HUL COCMOum u3d 00nol opbumui. Toeda
2omeomopdpusmot f1 u fo monosoeunecku conpascenv mMo206 U MOALKO Tho2da, k0206 CYuecmeyem
anzebpauneckuti asmomopdusm 1 : T2 — T? maxodi, wmo no gy = ga 0 1.

Cormacuo [3], mist 060ro MUHUMATBLHOTO CIABHTA ¢ ¥ JIEOOOTO MHOXKeCTBA B, cocTosimero us n
(n > 1) opbur g, cyuecrByer peryisipHbiii roMeomopdusm Tuna J{aHxKya, KOTOPBIH MOJTyCONPSIZKEH
CABUTY ¢ W €0 XapaKTEPUCTUIECKOe MHOYKECTBO COBIAJIAET ¢ MHOXKecTBOM B. M3 Teopembr 1 u pa-
6orer [3] caemyer cymecTBoBaHME CTAHAAPTHONO HPEJCTABUTEJNS B KaXKJOM KJACCE TOMOJOTHYECKON
CONIPSI?KEHHOCTU PETYJISIPHBIX ToMeoMOpdU3MOB THIIA JaHKya ¢ XapaKTepuCTHIeCKUMHU MHOYKeCTBa-
MU, COCTOANIUMA U3 KOHETHOTO YUC/I OPOUT.

Teopema 2. las 4106020 munumasviozo cdsuza g @ T? — T2 u 4106020 namypasviozo wucaa n >
2 cyuecmsyem KOHMUHYAALHOE MHONCECTNEO NONAPHO MONOAOZUYMECKY HECONPANCEHHBIL DE2YAADHBIL
20MeOMOPPUIMOE MUNG JlaHocya d8YMepHo20 Mopa, KaiHcOul U3 KOMOPuLL NOAYCONPANCEH cdeuzy g U
UMEETM, TAPAKMEPUCTNUYECKOE MHONCECTBO, COCMOAUEE U3 N OPOUM.

PezynwraTel, mpeacraBieHHbie B JAHHOM JTOK/IAE, ONYOJIUKOBAHBI B [4]
Baarogapuocru. Pesynbrars mosydensl pu noaaepxkke rpaaros PH® (npoektsr 17-11-01041 u 21-
11-00010) u npu mogmepxkke Jlaboparopun quraMudeckux cucrem u npunoxkenawnit HY BIIID, rpant
Munucrepcra HayKu u Bbiciiiero obpasosanus PO cormamenune Ne 075-15-2022-1101.

Crnucok amrepaTrypsbl

[1] A. Norton, D. Sullivan, "Wandering domains and invariant conformal structures for mappings of
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Fluctuations of the process of moduli for the Ginibre and hyperbolic ensembles

Zhaofeng Lin
(Aiz-Marseille University)

In this talk, we investigate the point process of moduli of the Ginibre and hyperbolic ensembles.
We show that far from the origin and at an appropriate scale, these processes exhibit Gaussian and



Poisson fluctuations. Among the possible Gaussian fluctuations, we can find white noise but also
fluctuations with non-trivial covariance at a particular scale. This talk is based on a joint work with
Prof. Alexander I. Bufetov and Prof. David Garcia-Zelada.

Geodesic random walks and Brownian motion on Finsler manifolds

Tianyu Ma
(Higher School of Economics (Moscow))

We show that geodesic random walks on a complete Finsler manifold of bounded geometry converge
to a diffusion process which is, up to a drift, the Brownian motion corresponding to a Riemannian
metric.

Families of holomorphic functions with critical orbit relation
CewmeiicTBa TOoJIOMOPQMHBIX (DYHKITNI C OTHOIIIEHUEM KPUTUYECKUX OpPOUT

Khudoyor Mamayusupov
(New Uzbekistan University)

Introduction and statement of the problem

Every cubic polynomial has the Branner-Hubbard form p(z) = 22 — 3a®z + b, where a,b are com-
plex numbers. The critical points are at +a. Define the iterates of p(z) by letting p°°(z) = 2 and
PP () = p(p"(2)).

By a critical orbit relation we mean an unordered pair (n,m) with non-negative integers n and
m such that for the critical points a and —a we have

p”(a) = p”"(—a) (1)

It is required that such n,m must be exact (minimal) in the sense that p°"(a) = p°"*(—a) but
p° =9 (a) # p°m=9(—q) for all 0 < i < min{n,m}. Every critical orbit relation of the form (n,0)
is minimal by definition. As the equation is symmetric with respect to n and m, it suffices to
consider only the cases of n > m.

Results

Lemma. There exist sequences {Apn(a,b)}n>0 and {By(a,b)}n>0 of recurrently defined polynomi-
als of parameters a,b such that if z is a critical point of p(z) then for all n > 0 the equality
p"(2) = An(a,b)z + Bp(a,b) holds. Moreover, there exist sequences {An(z,y) >0 and {B (x,y) }n>0
of polynomials such that for every n >0 one has An(a,b) = A, (a?,b%) and By(a,b) = bB,(a?,b?).

Set P,.n(a,b) = Ay(a,b)/A1(a,b) and P, (a,b) = a®A2_,(a,b) + 3B2_,(a,b) — 3a?, we can write
Ppn(a,b) = a®A2_ (%, b?) + 302°B%_,(a?,b%) — 3a®. Then P, ,(a,b) = Py 1n_1(a,b) - P,n(a,b).

n—1

Proposition 1. Forn > 1 set
Qna(,y) = xA%_y(2,y) + 3y By _1(z,y) — 3z (2)

then~]5n n(z,y) = Qn 2 (22, 9%). Moreover, deg, Pp.n(a,b) = deg Pyn(a,b) = 3"—3 and deg, Pp.n(a,b) =
deg P n(a,b) =2-3""1 forn > 1.

Set Py, m(a,b) = ( (a,b) + A (a,b))*> = (Bu(a,b) — Bm(a,b))?. For n > 1 we have that P, o =
a?(An(a,b) + 1)% — (a b). Set Pno(a,b) = Pno(a,b) = a*(A,(a?,b?) + 1)> — b2B2(a?,b%). We
have that P,; = (aQ(An,l +1)? B,Ql 1)2 . (aQ(An,l —2)? B,ZL 1) For n > 1 set Pnl(a, b) =

a?(A,_1(a,b)—2)>—B2_,(a,b), or we can write it as P, 1(a,b) = a*(A,_1(a? b*)—2)2=b?B2_,(a%,b?)
then the above implies that P, 1 = P27170 . ]3”71
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Proposition 2. Forn > 1 set

Qn,o(x,y) =x(An(z,y) +1)* — yBa(z,y), (3)
Qna(z,y) =2(An_1(z,y) —2)> —yBa_(z,y) (4)

then Ppo(x,y) = Qno(z?, y~2) and Po1(2,y) = Qn1(2%,y%). Moreover, deg, P o(a,b) = deg Py o(a,b) =
2-3" and deg, Pp1 = deg P, =2-3""1 forn > 1.

Set

Bom(ab) =(a*(A2_; — Ay 141 + A2 _}) + B2, + By 1B 1 + B2,_, —3d%)°
- a2((2An—1 - Am—l)Bn—l + (An—l - 2Am—1>Bm—1)27

then we have that P, ,,(a,b) = Py—1m—1(a,b) - ]Sn,m(a, b).

Proposition 3. Let n > m > 1 and set

Qum (@) = (2(A2 1 (2,9) = Ancr (@, 9) Ama(w,9) + A2,y (21)

~ - - ~ 2
+yB2_(2,y) + yBn-1(2,y) Bm_1(z,y) + yB2,_,(v,y) — 336) (5)

— oy((24u1(2,9) = Anr (2,9) B (3,9)

+ Gn1(2,9) = 2410, 9) Baa(2.))

then ]E’mm(x, Y) = Qnm(z%,y%). Moreover, deg Py, 1 (a,b) = deg, Py m(a,b) = 2:3" and deg ]5n7m(a, b) =
deg, Pym(a,b) =4-3"71.

Theorem 1. Ezcept (1,1) all critical orbit relations are realized. In particular, there are infinitely
many cubic polynomials with critical orbit relations.

Corollary. In the moduli space of cubics of the form 2> — 3a?z 4+ b with coordinates x = a® and y = b?
the ezact (minimal) critical orbit relation (n,m) corresponds to the set {(x,y) € C? : Qnm(z,y) = 0},
where Qnm(x,y) is defined by , , , respectively. It is never empty, except for the relation
(1,1).

Denote Sp.m = {(2,9) € C? : Qum(z,y) = 0} the affine algebraic curve in C2. It seems that each
curve Sy, ,, except Si 1 (which is an empty set), is irreducible. These curves are analogous to those
defined by J. Milnor in the study of cubic polynomials with preperiodic critical point.

We list some examples of these special curves in C2. Sy = {z = 0}, S10 = {z(2z — 1)? —y = 0},
Sao = {x(82* — 622 + 6zy — 1)2 — y(1223 — 3z + y + 1)? = 0}, So1 = {dz(1 + 2)? — y = 0},
Sa0 = {423 — 3z + 3y = 0}, and Sz 3 = {642 — 9627 + 52820y + 3625 — 288x1y + 10823y? + 7223y +
2722y — 18xy? — 18zy — 3z + 3y> + 6y + 3y = 0}. The curves 80,0, S1,0, S2,1, and Sa 2 can be identified
with the complex plain C as these are graphs of polynomials.

Corollary. The degree of the curve Sy, is a half of the degree of P(nm) (a,b).

Now consider the space of functions fi(2) = Az/(2% + tz + 1) with a fixed point at the origin with
multiplier A\ # 0 € C for each ¢t € C, which is denoted by Per;(\). Each f; has critical points at +1.
The critical orbit relation (n,m) is (f7"(1) — ff™(=1)) (f7™(=1) — f7™(1)) = 0.

Analogous result for this family is the following.

Theorem 2. For each A # 0 which is not a root of unity, in Peri(\) all critical orbit relations are
realized except (0,0) and (n,1) for each n > 1.



Ergodic currents and ergodic measures of systems of isometries

Irina Mamsurova
(Ecole normale supérieure (Paris))

The systems of partial isometries of a multi-interval naturally appear in the research of free group
actions on R-trees, which may be informally described as infinite metric trees. D. Gaboriau, G. Levitt,
F. Paulin in 1995 presented the way to reduce the free action of a group (not necessarily free) on an
R-tree to a system of partial isometries and, conversely, reconstruct free action and the tree starting
from the associated system. Associated systems, in particular, allow to classify groups which can act
“well enough” on some real tree.

As interval exchange transformations and interval translations, systems of isometries are strongly
related with the theory of measured foliations and give us useful tools to research transversal measures
and ergodicity. We can identify each system of isometries with a foliated 2-complex, called band
complex, and study its topological properties and transversal measures. In particular, thin systems
arise from foliations of thin type and inherit some of their topological properties. As for IETS, non-
unique ergodicity is atypical for systems of isometries.

On the other hand, systems of isometries arise in studying geometry of Outer space. In this context
one of the main questions connected with the action of a free group on an R-tree is the construction of
(projectivized) currents dual to an R-tree T'. The duality between trees and currents may be described
in terms of assoiated system of isometries; moreover, in 2014 Th. Coulbois and A. Hilion presented
a combinatorical method to evaluate the number of ergodic currents by the number of isometries of
corresponding system. I will present the connections and differences between “dynamical”, “topo-
logical” and “combinatorical” points of view on a systems of isometries and the results, which may
be obtained by different tools. The particular interest is the correspondence between the number of
ergodic transversal measures of the band complex and the number of dual ergodic currents of the same
system.

C'-Anosov diffeomorphism with a horseshoe attracting almost all points
C'-mudpeomopdusm AHOCOBA ¢ TOAKOBOIA, IPUTATUBAIOIIE TOYTU BCE TOYKM

Stanislav Minkov
(Brook Institute of Electronic Control Machines, Moscow)

The classic result of R. Bowen and Ya. Sinai states that for C?-smooth (and even C'T%) Anosov
diffeomorphisms there is an SRB-measure with full support [2], [3]. SRB-measure is a Cesaro limit of
d-measures in almost all (w.r.t. the Haar/Lebesgue measure) points, and by jjfull support; we mean
that there is no balls with zero SRB-measure.

One can check that for a residual subset of C'-Anosov diffeomorphisms there is no SRB-measure
with non-trivial support.

Nevertheless C. Bonatti, S. Minkov, A. Okunev and I. Shilin [I] constructed an example of C'-
Anosov diffeomorhism of T2 with a jjstatistically absorbing;; horseshoe: almost all points tends to this
horseshoe, and it serves as a support of SRB-measure. Construction is based on the idea of jjthick;;
C'-horseshoe invented by R. Bowen and manipulations with the linear Anosov map on 72, but one
should be very careful to preserve Anosov structure and global jjabsorbing; ; property.

In some sense this example can not be done on a dense set in C'.

Knaccmaeckmit pesyabrar P. Boysna u 4. I. Cumas cocrout B ToM, uto y C?-rmaaxmx (m C1Ho-
rébepobix) auddeomopdusmor Anocosa SRB-mepa umeer nonusiit Hocurens [2], [3]. Hamomuwnm,
aro SRB-Mepa - 970 BpeMeHHOe cpejiHee J1Jist 6-Mep B TIOUTH BCEX TOUKaX (OTHOCHTEIBHO Mephl Jlebera),
& «TIOJTHBIN HOCHUTEThY - 9TO BCE MHOTOOOpasme.

MozkHo mposeputrh, uro y Tunudabx Cl-guddeomopdusmos Anocosa He 6bBacT SRB-Mephl ¢
HETPUBUAJIBHBIM (T.€., HE [OJIHBIM) HOCUTEJIEM.

10



Tewm me menee, B pabore K. Bornartu, C. Munkosa, A. Okyuesa u W. Hlummna [1] 6611 mocrpoen npu-
mep Cl-nuddeomopduzma AroCOBA ABYMEPHOIO TOPA C «HIOIVIOIIAIOMIEH 10 MePe» MOJKOBOM: HOUTH
BCE TOYKHU CTDPEMSITCS K ITOH IOJIKOBE IOJ JIeiCTBUEM HWTepanuii, u oHa saBjsiercd nocurenemM SRB-
Mepbl. KJi090M K TOCTPOSHUIO CIYKUT C-1101KOBA. TIOJIOKUTEIHLHON MEPH, obuapyxenuaa BoysaowMm;
€€ MOXKHO XUpYypruei BCTaBUTL B JmHEHHBIN mauddeomopduim AnocoBa. AKKypaTHas XUPYPrus CO-
XpaHSeT aHOCOBOCTH U II0DAJBHOCTD MOTJIONIAIOIIEr0 CBONCTBA TTOJKOBHI.

Cuenyer 3ameruts, uTo B C'' IpHMepBI TAKOTO THIIA HEJIb3s HOJYYUTh JaKe IJIOTHO.
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On one-dimensional contracting repellers of A-endomorphisms of the torus

Vyacheslav Grines, Dmitrii Mints
(Higher School of Economics (Nizhny Novgorod))

B pa6ore [I] 6p110 BBeZEHO TOHATHE aKCHOMBI A [T TVIAJIKUX CIODBEKTUBHBIX OTOOparKeHuit, He
SABJIAFOIIAXCST, BOODIE TOBOPS, B3AaUMHO OMHO3HAUHBIME. OTOOpaKeHUs, YIOBJIETBOPSIIONINE STON aK-
cuome, OpuTH HazBaHbl A-sumoMopdusmamu. B [I] i A-sumomopdusmos 66110 J0Ka3aHO 00001IEHTE
Teopembl C. CMeiijia 0 CIEKTPAJBbHOM PA3JIOKEHIH, COMJIACHO KOTOPOMY HeOTyKIA0Iee MHOXKECTBO
KazKJIOI'0 TAKOTO OTOOparKeHUs MPEJICTABISIETCH B BUJIE KOHEUYHOIO 00'beIMHEHNS] 3aMKHYTHIX HHBAPH-
AHTHBIX W TOIIOJIOTUYECCKU TPAH3UTUBHBIX MHO2KCCTB, HA3bIBACMBIX 6a3I/ICHbIMI/I.

B menasmeii pabore [2] B KaxK10M rOMOTOIIMYIECKOM KJIACCE HEPEPBIBHBIX 0TOOPAYKEHUI TBYMEPHO-
ro TOpa, MHAYIUPYIOMUX ruiepboandeckoe JeficrBue B pyHIaMeHTAIbHON IPYIIIE U HE COJAEPKAIIUX
PaCTATUBAIONINX O0TOOpaKeHNi, TTOCTPOeH A-9HA0MOPQU3M, HEOTY K IAIOIIEe MHOKECTBO KOTOPOTO CO-
CTOUT U3 TUMEPOOTUIECKON CTOKOBOM TOUKHU U OJIHOMEPHOTO CKUMAFOIIETOCs CIIEINAIBHOTO pereiepa
A (crenma hbHOCTH 371€CH 03HAYAET TO, YTO HEYCTONUMBOE MHOrOOOpasme KarKJOH TOUKH peresiepa
SIBJIAETCS] MHBEKTUBHOW UMMepCHEN MpsiMOit; 9T0, BooDIe roBops, He BEPHO /s MPOU3BOJIbHOrO Ha-
3ucHOr0 MHOXKecTBa A-supomopdusma). Kpowme Toro, B [2] nokasano, aro pemnesiep A spisiercst 0gHO-
MEDHO OPUEHTUDPYEMON JIAMUHAIIMEH, JIOKAJIBbHO TOMeOMOP(MHON MPSIMOMY IIPOU3BEIEHUI0 HHTEPBaJIA
1 KaHTOPOBa MHOXKeCTBa. OTMeTI/IM, 9TO IepeurcC/JIeHHbIe CBOiCTBaA 6])1.}11/1 JOKa3aHbl AJ4A ITOCTPOCEHHO-
ro mpuMepa. Bompoc KagecTBEHHOTO ONMHUCAHHS MPOU3BOJILHBIX A-9HIOMOP(MHU3MOB JIBYMEPHOTO TOPA
C OJIHOMEPHBIMU CKUMAIOIUMUCS CIIeINAIbHbIMI peresepamu e 6pur pemren. MccsemoBanuio 3Toro
BOIIPOCA, MMOCBAIIEH HACTOSAIIMI JIOKIAI.

Hajiee OyeM 1peanoiarath, 9T0 3HIOMOPGU3M f SBJISIETCS PEryJIsipHBIM OTOOPaXKEHUEM U HE siB-
JIAETCA B3aMMHO OJHO3HAYHBIM OToOpaxkenmem. Ilycth ]P‘(T2) - KJacc A-3HIOMOPMU3IMOB ABYMEPHOTO
TOpa TaKWX, UTO HeOJIy’KIalomee MHOKECTBO Kaxaoro suiomopdmsma f € F(T?) comepxut omHo-
MEPHBIA CKUMAIOIIMIACH CIeIuaIbHbIi peresiep A f» KOTOPBI# MTPOCTOPHO PACIIOIOXKEH Ha JIBYMEPHOM
TOpeE.

Teopema 1. ITycmw f € F(T?). Tozda peneanep Ay ceasen, cmpozo uNEAPUAHMEH U UMEEM AOKAND-
HYI0 CMPYKMYPY NPAMO20 NPOUIGLIEHUA UNMEPBAAG U KAHMOPOSH, MHONCECTMEA.
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O6ozuaunM gepe3 f, roMomopdusm GyHIAMEHTAJABHON TPYIIBI TOPA, UHIYITUPOBAHHBIN SHIOMOD-
dmusmom f. MsBectHo, uTO f) 3am2eTCH €AUHCTBEHHOM Ieaouncaennoit marpuneit A;. Tomomopdusm
[+ HaspIBaeTCA IUOepOOIHIecKIM, ec/i MaTpuna Ay runepbo/mdHa, TO €CTh He IMeeT COOCTBEHHBIX
3HAUEHUH PaBHBEIX 110 MOJYMIO equHuIe n Hymo. ObosHaumm depes Ay : T? — T? anrebpanueckuii

SHJIOMOPGDU3M JIBYMEPHOIO TOPA, 3a/IaHHbIi (HhOpMYJIOit: <;U> = Ay <§) (mod 1).

Teopema 2. [Tycmnv f € F(T?). Toeda 2omomoppusm f. acasemca 2unepbosuneckum. Ipu smom
IA1] > 1,0 < [A2| <1, 2de A1 u Ay - cobemesennvie snaverus mampuyse Ay.

Teopema 3. Ilycmo f € F(T?). Toeda cpedu 20mMomontulx moscoecmeenomy Henpepuetsr omobpa-
orcenuti mopa T? cywecmeyem eduncmeenmoe omobpasicenue hy, noayconpazarowee sndomoppusm f ¢
anzebpaureckum srdomoppusmom Ay .

Honoxum By = {z € T? : h;l(x) cocrout 6ojiee yem u3 OJHOM TOLIK. Orobpaxkenue jBymep-
HOTO TOpa HA30BEM JIMHENHBIM, €CJIM OHO TIPEJICTABMMO B BHJE CYTEPIO3UIINN AJTe0pandecKoro SHI0-
MOpdu3Ma U TPYIIOBOTO CIBATA TOPA.

Teopema 4. Ilycmwv Ag, Ay - peneanepor sndomopgpusmos f, f' € F(T?) coomsememsenno. iz moeo
umobw cywecmeosan zomeomopduam ¢ : T2 — T? maxot, wmo @(Ag) = Ay, f’\Af, =pofo (pfl\Af,,
H606ZAE00U.MA0 U QoCMamMOHO, 4Mobv cYUecmeosaro aunetinoe omobpascenue ¥ : T2 — T2 maxoe, wmo
w OAf == Af’ OQﬂ, w(Bf) = Bf/

Pesyuibrarsl, npejcraBieHHble B JaHHOM JI0KJa/e, Oyayr omybankosansl B [3].

Buaarogapuocru. Pesynbrarst mosydens! npu mojaepxkke rpanta PH® (mpoekt 22-11-00027) u
npu moxmep:kke Jlabopatopuu auaamMuvdeckux crucrem u mpuiaoxennit HUY BIIID, rpant Munncrep-
cTBa HayKuW u BhICITero obpazosanus P® cormamenne Ne 075-15-2022-1101.
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Bogoliubov-Krylov averaging in kick-force driven systems

VYcepeanenue Borosobosa-KpblioBa B cucteMmax,
HOABEP2KEHHBIX AefiCTBUIO CJIy4aiiHoil yJapHOil cuiibl

Nikita Naumov
(Higher School of Economics (Moscow))

The classical Krylov—Bogolyubov averaging method allows for an approximate analysis of nonlinear
oscillatory processes. In a 2020 article by S. B. Kuksin and his colleagues, a new method for proving the
Krylov-Bogolyubov averaging theorem was described and the possibility of extending this approach
to stochastically perturbed systems was proposed. In my presentation, the possibility of applying this
approach to the analysis of a system that is under the influence of a specific random perturbation will
be shown.

Knaccuaeckuit meron ycpeauenns Kpoiiosa—boromiodosa mo3posger mpoBoanTh NpubInzKeHHbBIH
aHaJu3 HeJIWHeNHBIX KoJsiebaresbHbIX npoiieccoB. B crarbe 2020 roga C. b. KykcunbiM u ero koJi-
Jieramu ObLJT OTTMCAH HOBBIM METOJ /1I0Ka3aTe bCTBa TeopeMbl Kpoimosa—boroaobosa 06 ycpemsuenun u
MIPE/IJIOZKEHA BO3MOXKHOCTD PACIIPOCTPAHEHU [TOI0OHOTO 0/X0/1a HA CTOXAaCTUIYECKU BO3MYIIIEHHbBIE CH-
creMbl. B Moem BeicTyIIeHUE Oy1eT TOKa3aHa BO3MOXKHOCTD ITPUMEHEHUST HTOT0 MOAX0MA JIJI AHAJIM3a
CUCTEMbI, HAXOJLAIIENHCS 10T BO3AEHCTBUEM CIENU(DUIECKOTO CIyIafiHOr0 BO3MYITIEHUS.

*on h?l(az) [IOIPa3yMEBAETCS TIOJTHBIA MPOoOPa3 TOYKHA .
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Connected components of the Prym eigenform loci in genus 5

Marina Nenasheva
(Higher School of Economics (Moscow),
Skolkovo Institute of Science and Technology)

Riemann surfaces endowed with a holomorphic differential are known as “translation surfaces”.
This term is due to the fact that a holomorphic differential induces a flat metric on a surface with
singularities at its zeroes . Translation surfaces arise in a variety of mathematical domains, which
include dynamical systems, geometric group theory and geometry of moduli spaces of Riemann surfaces
(see e.g. [1] for a comprehensive introduction).

The moduli spaces of translation surfaces of genus g, denoted H, carry a natural geometric action
of the group GLy(R).This action preserves a natural stratification of the moduli spaces. The strata
in this stratification, are indexed by k F 2g — 2 of the number 2g — 2. The orbit closure are known to
be algebraic varieties, and studying their structure appeared to be very useful in answering natural
questions about the geometry of a specific flat surface, as well as of their moduli spaces.

C. McMullen discovered properties of GLy(R)-orbit closures in genus 2 are strongly related to
endomorphisms rings of the Jacobian of underlying Riemann surfaces: he showed that they map to
the loci with real multiplication in the moduli space of Abelian surfaces Ay (where the translation
surface is mapped to the Jacobian of the underlying curve).

An Abelian variety A € A, admits real multiplication by a totally real number field K of degree
q over Q if there exists an inclusion K — End ® QQ such that for any £ € K, the action of k is
self-adjoint with respect to the polarization of A. Equivalently, End(A) contains a copy of an order
O C K acting by self-adjoint endomorphism. The quadratic orders are indexed by their discriminants
and are denoted Op, Op ~ Z[T|/(T? +bT 4 ¢),D = b> —4c¢,D = 0,1 mod 4. The corresponding
Abelian varieties in genus 2 are denoted Ep .

Affine homeomorphisms of the flat metric induce self-adjoint endomorphisms of the Jacobian va-
riety. Deducing the appropriate homeomorphism on the level of first homology groups was used by
McMullen to construct infinitely many examples of closed orbits in the stratum H(2) in genus two.
The image of such orbits is Ep ».

In [2] it is shown that analogues of QFEp exist in higher genus (up to 5). These subvarieties of H,
are called Prym eigenform loci. Surfaces in a Prym eigenform locus are pairs (X,w) such that there
exists a holomorphic involution 7 : X — X such that g(X) — ¢g(Y') = 2, where Y = X/(7), Thw = —w,
and the Prym variety Prym(X,7) = (Q(X)7)*/H1(X,Z)~ admits a real multiplication with w as an
eigenform. Her Q(X, 7)™ = ker(7 +1id) C Q(X) for Q(X) — the space of holomorphic one forms on
X), and Hy(X,Z)™ is the anti-invariant homology of X with respect to 7.

For any genus, the set of Prym eigenforms whose Prym variety admits a multiplication by Op is
denoted QFp, and the intersection of QEp with a stratum H (k) is denoted QFEp (k).

We address the question of the number of connected components of the loci in genus 5. Partial
results were obtained in smaller genera by C. MacMullen, E. Lanneau and D. Nguyen [2],[3],[4],[5].

Moduli spaces of translation surfaces admit a natural foliation, known as absolute period foliation.
Isoperiodic deformations of a translation surface re given by changes of complex structure of the
underlying complex curves, known as Schiffer variations. We use them as a major tool to prove the
main result of this paper:

Theorem. The Prym eigenform locus QFEp(4,4) is non-empty and connected for D > 4.
The proof is established in the following steps:

1. First, we use the known result on the complete periodicity of surfaces in Prym eigenform loci to
classify surfaces in QFp(4,4). We introduce a local surgery on translation surfaces of smaller
genera with additional marked points, called plumbing. Using the surgery we show that it is
possible to produce all cylinder decompositions in QFEp(4,4) applying it either to a surface of
genus 2, or of genus 4, or two copies of genus 2 surfaces. In this way, the cylinder diagrams are
split into three families, denoted [H(1,1)],[H(6)], H[2] - H[2], respectively.
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2. Then we apply Schiffer variations to show that any two surfaces in each of the three families
can be connected by a specific path, for every D. In particular, for D > 9 every surface in the
isoperiodic leaf admits an isoperiodic path to a surface obtained from a genus 4 surface with one
zero (QEp(6)). The cases D = 4,9 are treated separately.

3. Finally, we show that a parameter in the plumbing procedure (arg of the complex value in the
change in relative periods) for surfaces of genus 4 can be chosen in such a way that the GL2(R)
action is equivariant with respect to the surgery. The statement of the theorem for D > 9 then
follows from the fact that QFp(6) C Hy is connected. The cases D = 4,9 are covered in a
similar manner, using the fact that QFp(1,1) C Hs is connected.
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Infinite invariant measures for infinite-dimensional groups over finite fields

Beckoneunbie MHBaApHaHTHbIEC MEPbI
AJIA 6eCKOHe‘{HOMeprIX rpyIin HaJd KOHE€YHbIMU IIOJAMU

Grigori Olshanski
(Institute for Information Transmission Problems of RAS,
Skoltech, Higher School of Economics)

I'pymiel, 0 KOTOPBIX MOMLET pedb, COCTOAT M3 OIPENeJIEHHOI0 BH/Ia MaTPHI] 6ECKOHETHOI'0 pa3Me-
pa ¢ 3JIeMEHTaMH U3 KOHeYHOTo moud Fy. DTH rpynnsl cTpoATCS W3 KOHEYHBIX KIACCHYECKUX TPYIII.
Hecmorpsa ma “6eckomeaHOMEPHOCTH’, OHU JIOKAJIBHO KOMIIAKTHBI W MO Py CBOMX CBOWCTB TTOXOXKH
Ha p-agumyeckue rpynmnsl Jlu. B gactoocTu, mjas Hux ecrh amasor aiarebpnl JIu, mpucoequHEHHOro u
KOTIPUCOEMHEHHOTO feiicTBust. ¢l pacckaxy o TOM, 9TO M3BECTHO 00 MHBAPWAHTHBIX Mepax JJIs KO-
[IPHUCOETNHEHHOT0 IefCTBHS.

Ha ocuose coBmectubix pabor ¢ Cesar Cuenca [arXiv:2102.01947, arXiv:2206.07320].

On non-trivial hyperbolic sets in families of diffeomorphisms of a torus

O HeTPUBUANBHBIX TUNEPOOANIECKAX MHOKECTBAX
B cemelicrBax audpdeomopduimoB Topa

Yuliia Petrova
(Higher School of Economics (Nizhny Novgorod))

JIaHHBI TOKJIa/] TTOCBAIIEH YUC/IEHHOMY U QHAJIATHICCKOMY UCCASIOBAHWIO OMHOTAPAMETPHIECKUX
U JByXIapaMeTpuueckux cemeiicts jauddeoMopdu3MoB IBYMEPHOTO U TPEXMEPHOTO TOPOB, KaxKJ0e
W3 KOTOPBIX 331aéTCs MOCPEICTBOM CYIIEPIO3UIUHN MPAMOr0 Mpou3BeaeHus orobpaxkennit Méduyca
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u ayrebpanveckoro aBroMmopdusma Topa. Haxongres 6udypKarnoHHbIe 3HAYCHUS MAPAMETPOB, IPU
epexojie Uepe3 KOTOPhIE POXKIATCI OJHOMEPHBIE Oa3MCHBIE MHOKECTBA.

Orobpazkenune Mébuyca npejcrapiser coboit guddeoMopduaM OKpyKHOCTH, KOTOPBIM 3aBUCAT OT
aByx napamerpos € € (—1;1),v € [—0.5;0.5] u umeer cieayouyo crpykTypy: upu € = v = 0 oHO
SIBJISIETCSL TOXKIeCTBeHHBIM, Tipu € # 0,v # 0 omo sBisterca muddpeomopduzmom Mopca-Cumetina ¢
IBYMsI HEIIONBUKHBIMU TOYKAME: MCTOYHUK U CTOK. ECTECTBEHHBIM O00pPa30M OMPEIE/ISIOTC MIPIMOe
IIpom3BeeHne IBYyX oToOpakemmit Mébmyca m IpsiMoe IMpom3BelecHHe Tpex orobpakenwit Mébmyca,
JIeCTBYIONIME HA JBYMEPHOM U TPEXMEPHOM TOPax coorBercTBerHo. IIpsmoe nponssesenne 18yx 0T00-
paxkenuit Mébuyca npu € # 0,v € [—0.5;0.5] sBusierca nuddeomopduzmom Mopca-Cwumeiina, mpu 5ToM
ero HeOJIY K TAF0Iee MHOYKECTBO COCTOUT U3 4-X HETTOMBUKHBIX TOUEK: UCTOUYHUKOBOMN, CTOKOBOI U JIBYX
cemuiobix. IIpsivoe ponseeienne Tpex orobpaxkenuit Mébuyca, sipystroreecst ipu € # 0,v € [—0.5; 0.5]
muddeomopduzmom Mopca-Cueitna, nMeer HeOTYKITAOINEE MHOXKECTBO, COCTOSINIEE U3 8-MU HEIO-
ABUZKHBIX TOYCK: I/ICTO“IHI/IKOBOI?I, CTOKOBOIT U I1eCTH CeIJIOBLIX.

Hns cemelicTBa, 33/IaHHOTO CYIEPIO3UIINE TTPSIMOTO MPOU3BEIeHUS JIBYX oTobparkeHuit Mébuyca
u anredpanvIeckoro aproMopduimMa AHOCOBaA, TPHU 3HAUYeHNN mapaMerpa v = 0 TOJIyYeHbI CJeyoIne
pe3yIbTaThl. AHATUTHYIECKN JOKA3aHO, UTO MPHU 3HaUeHun mapaMerpa € € [—0.245; 0] nuddeomopdus-
Mbl CEeMENCTBA SBJIAIOTCS TOMOJOTMYECKU COLpsxKeHHbIMU Auddpeomopdusmamu Anocosa. HucaeHHO
nokazano, 9to upu £ € (e*;—0.245] auddeomopdusmbl paccMaTpUBaEMOro cemeificTBa TaK¥kKe OCTa-
FOTCsI TOTIOJIOTMYECKU CONpPsizKeHHbIMU (£*-0udypranuonnoe 3uadenue napamerpa). lpu ¢ = * aud-
deomopdusm cemeiicTBa yKe HE SBJISETCH CTPYKTYPHO YCTOHYMBBIME, HO TOIIOJIOTMYECKU COIIPSZKEH
quddeomopduamy Anocosa. Ilpu mepexose depes 3HAUEHNWE MapaMerpa £ MpoucxoanT 6mdypKaImst
«BUJIKQ», B Pe3yJbTaTe KOTOPOIl CEeII0Basl HEMOJABWXKHAS TOUYKa Jguddeomopdusma AHOCOBA MEHSI-
€T CBOW THUI U CTAHOBUTCS UCTOYHUKOM, B €€ OKPECTHOCTH POYKIAIOTCHA JBE CEJJIOBbIE HETOIBUYKHBIE
roukn. [Ipn 3Havenusx mapamerpa & u3 unreppasa (—0.6;e) Hebiyxatoriee MHOXKECTBO KaXK 00
muddeomopduzma U3 paccMaTpUBAEMOr0 CeMeNCTBA COCTOUT W3 MCTOYHUKOBOU HEIO/IBUKHON TOYKHU
¥ OHOMEPHOTO THIePOOJUIECKOT0 ATTPAKTOPA.

g neyxmapamerpudaeckoro cemeficta Tuddeomopdusmos asymeproro topa (¢ # 0,v # 0),
3aJQHHOTO CYIEPIO3UIlrell IPIMOro TPOU3BEIeHN IByX oToOpakenwit Mébuyca u anredbpandeckoro
aproMopdusMa AHOCOBA, MOKA3aHO, 9TO [ KaxkJaoro v # 0 u3 mpomexkyrtka v € (—0.1;0.1) cy-
HIECTBYET TAKOe 3HaUeHue napamerpa € = £*(v), mpu KOTOpoM cemeicTBO nperepresaer oudypkamnuio
«cey1o-y3ess. B aTom cityuae yxke B MOMeHT Oudypkariun Hab/110/1aeTcsi HEruepooniecKuii 0 THOMED-
HBII aTTpakTop. YucjaeHHo moaydeHo, 9to a0 oudypkammn uddeoMopdu3Mbl GBITIOTCSI TOTOJIOTH-
qeckn conpsizkeHHbIMU nuddeomopdmamanu Anocosa. [ocme 6udypkamnnn mpn € € (—0.6;e*(v)),v €
(—0.1;0.1) HebmyXK TaK0IIEe MHOXKECTBO KaxK10r0 auddeomopdusma 3 paccMaTpUBaeMOro CEMeHCTBa,
COCTOUT U3 OJHOMEPHOTO TUITEPOOINIECKOTO aTTPAKTOPA W UCTOYHUKOBON HEMOABUYKHOM TOUKH.

Takzke ¢ TOMOIIBIO YHCIEHHOTO SKCIEPUMEHTA HCCIEOBAHO OTHOTIAPAMETPHIECKOE CeMeiHcTBO (v =
0), 3a/jaHHOE CYTIEPIO3UIINENH TTPAMOTrO MTPOU3BeeHNs TPpex oToOpakerunit Mébuyca n merunepbomde-
CKOrO arebpandeckoro aBToMopdu3Ma. YCTaHOBIECHO, 9To TipH € € (¢*;0) HebIy K Iarolee MHOKECTBO
Kaxka0r0 auddeomopduama u3 pacCMaTPUBAEMOrO CEMEHCTBA COCTOUT U3 JBYX OA3MCHBIX MHOYKECTB,
KaxKJIoe U3 KOTOPhIX TOMeoMOpPdHO JIByMEPHOMY TOpy. OJIHO sIBJIS€TCs aTTPAKTOPOM, JIPYIoe - pemnes-
Jiepom, u orpanudenue guddeomopdu3aMoB Ha KaXKIbIN U3 9TUX TOPOB gBJdeTcd aAuddeomopdu3mMom
Amnocosa. Ilpu mepexose depe3 3nadenne mapamverpa €* mpoucxoauT aBe Omdypranmmm «Buikay. llpn
e € (—0.6;e*) HebmyxKIaro1Iee MHOKECTBO Kaxk10ro auddeomopduama u3 pacCMaTPUBAEMOro ceMeii-
CTBa COCTOWT M3 JIBYX HETPUBUAILHBIX TTOBEPXHOCTHBIX BA3MCHBIX MHOKECTB (OJHOMEDHBIH aTTPAKTOP
U OIHOMEPHOE CeJIJIOBOe DA3UCHOE MHOYKECTBO) W JBYX TPUBHAJBHBIX OA3MCHBIX MHOXKECTB (MCTOYHU-
KOBad 1 CeJJI0Bad HEIIOABHUXKHBLIC TOLIKI/I).

JaHHBIi TOKIAT TOATOTOBIEH Ha pe3yabTaTaxX coBMecTHoH paborsl ¢ B.3. I'punecom, A.O. Kaza-
koBbIM, JI.I. Munrewm.

Quasi-energy function for Pixton diffeomorphisms

Olga Pochinka
(Higher School of Economics (Nizhny Novgorod))

This paper is devoted to estimating from below the number of critical points of the Lyapunov
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function for Pixton diffeomorphisms — the Morse-Smale 3-diffeomorphism having a chain recurrent
set consisting of four points: one source, one saddle and two sinks. By virtue of the results of
C. Bonatti and V. Grines [1] the class of topological conjugacy of such a diffeomorphism f is completely
determined by the equivalence class (of which there are infinitely many) of the Hopf knot Ly — a
knot in the generating class of the fundamental group of the manifold S? x S'. Moreover, any Hopf
knot is realized by some Pixton diffeomorphism. It is known from the results of D. Pixton [2] that
diffeomorphisms defined by the standard Hopf knot Lo = {s} x S! have an energy function — the
Lyapunov function, the set of critical points of which coincides with a chain recurrent set. Any Hopf
knot L C S? x S! is smoothly homotopic to the knot Lg, but is not isotopic to it in the general case.
Any Pixton diffeomorphism defined by a non-standard Hopf node does not have an energy function,
since the set of critical points of any Lyapunov function for such a diffeomorphism is strictly larger
than its chain recurrent set [3]. The Lyapunov function for a Pixton diffeomorphism with a minimum
number of critical points is called quasi-energetic. In this paper, we estimate the number of critical
points of a quasi-energy function for a Pixton diffeomorphism defined by an elementary node — a Hopf
knot connecting to a standard node by homotopy with exactly one singularity. It is shown that this
number can be arbitrarily large. For the Pixton diffeomorphism defined by the generalized Mazur
knot, the accuracy of the obtained estimate is proved by constructing a quasi-energy function with
the corresponding number of critical points.

[1] C. Bonatti and V. Grines. Knots as topological invariants for gradient-like diffeomorphisms of the
3-sphere // Journal of Dynamical and Control Systems, 6:4 (2000), 579-602.

[2] D. Pizton. Wild unstable manifolds // Topology, 16 (1977),167-172.

[3] V. Grines, F. Laudenbach, and O. Pochinka. Quasi-energy function for diffeomorphisms with wild
separatrices // Mathematical Notes, 86:1 (2009), 163-170.

Determinantal processes and division invariant spaces

Roman Romanov
(St. Petersburg State University)

We explore the link between determinantal point processes and reproducing kernel Hilbert spaces
of functions invariant with respect to division. The class of spaces under consideration extends the
classical de Branges spaces of entire functions. We give a complete description of a wide class of
quasi-invariant processes in the functional terms.

Generic extensions of ergodic systems

Valery V. Ryzhikov
(Moscow State University)

The group Aut = Aut(u) of all automorphisms of a standard probability space (X, B, i) is equipped
with the complete Halmos metric p. Distance between automorphisms S and T is defined by the
formula

p(S,T) = 27 (W(SAATA;) + (ST AAT ' Ay))

where {A;} is some fixed family of sets, dense in the algebra B. A property of automorphisms is
called typical (generic) if some Gg-set dense in Aut, consists of automorphisms that have this property.
The theory of typical actions with an invariant measure has a long history, typical properties are, for
example: weak mixing, rigidity, embeddability of an automorphism in a flow, presence of nontrivial
factors, nonconjugacy of an automorphism to its inverse (asymmetry). Recently, the theory of
generic actions has been developed to the study of typical extensions. Denote by Ezt(S) all skew
products R over S (extensions of S), defined by the formula

R(z,y) = (Sz,Ryy), x € X, y €Y,
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where {R,} is a measurable family of automorphisms of the space (Y, ). We set Y = X, leaving aside
finite extensions, for which |Y| < co. Let us consider the closed subspace Ext(S) with the Halmos
metric on Aut(pu ® ). The class of extensions containing a Gs-set that is dense in Ext(S) is called
typical (generic). An extension property is typical (generic) if all extensions with this property contain
a typical class. It was established in [1] that the ergodic transformation S with positive entropy is
isomorphic to their typical extensions. Any zero entropy automorphism, on the contrary, is not
isomorphic to its typical extension [1]. We clarify this result, using the Kushnirenko entropy invariant
associated with some sequences « (see [2]).

Theorem 1. a-Entropy for some sequence « distinguishes an automorphism S with zero classical
entropy and its typical extensions R: the a-entropy of S is equal to zero, but the a-entropy of a typical
R € Ext(S) is equal to infinity.

Conjecture. Finite typical extensions of an ergodic automorphism with zero entropy are not iso-
morphic to it.

Theorem 2. If an ergodic automorphism T is rigid (I™ — Id), then its typical extensions are not
conjugated to their inverse. Thus the property of symmetry (R is isomorphic to R™1), generally, is
not preserved via generic extensions.

Theorem 3 ([3],[4]). Typical extensions lift the following properties: partial rigidity, singularity of
the automorphism spectrum, mixing property, triviality of joinings with pairwise independence.

Conjecture. The property of multiple mizing is preserved via typical extensions.
The extension R = (S, R,) induces a cocycle

C(S, n, $) == RS"71£ER57L72LB o RS:DR(L'

Associating a random walk on the group Aut with a cocycle C(S,n,x), in the following theorem
we assert the recurrence property of generic random walks by mixing S.

Theorem 4. Typical extension of a mizing automorphism S has local rigidity: for any € >0, set

A C X of positive measure and sufficiently large natural n there exists A’ of positive measure such
that A, S"A" € A and p(C(S,n,z),Id) <e for allz e A'.

[1] T. Austin, E. Glasner, J.-P. Thouvenot, B. Weiss. An ergodic system is exactly dominant when
it has positive entropy. arXiv:2112.03800

[2] A. G. Kushnirenko. On metric invariants of entropy type. Russ. Math. Surv. 22, no. 5, 53-61
(1967)

[3] V. V. Ryzhikov. Generic extensions of ergodic actions. arXiv:2209.09160

[4] V. V. Ryzhikov. Self-joinings and generic extensions of ergodic systems. arXiv:2210.15276

Attractors of direct products

Ivan Shilin
(Higher School of Economics (Moscow))

It is tempting to assume that the attractor of the direct product of smooth flows coincides with
the direct product of their attractors. This is the case for so-called maximal attractors, but it is not
true in general for several other types of attractors, namely Milnor, statistical, and minimal attractors,
which are defined using a reference measure on the phase space.

The case of Milnor attractors was first considered by P. Ashwin and M. Field [I], who conjectured
that for the product of two planar flows with attracting homoclinic saddle loops the Milnor attractor
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does not contain the whole product of the two loops. Then N. Agarwal, A. Rodrigues, and M. Field [2]
proved the conjecture and generalized this result to the case of arbitrary attracting polycycles formed
by hyperbolic saddles.

We construct the counterexample for the case of statistical attractors using the product of flows
exhibiting so-called modified Bowen example, an attracting biangle formed by a saddlenode and a
saddle, and show that an example of this type cannot be constructed using planar flows of smaller
codimension.

Finally, we present the example for minimal attractors which also demonstrates an analogous
property for physical measures: our flow ¢ has a global physical measure such that its square does
not coincide with the global physical measure of the square of .

This is a joint work with Stanislav Minkov (Brook Institute of Electronic Control Machines,
Moscow).

References

[1] Ashwin, P., Field, M.: Product dynamics for homoclinic attractors. Proc. Roy. Soc. Ser. A. 461,
155-177 (2005)
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Subelliptic Sturm-Liouville problems in domains with non-smooth boundaries

Alexander Shlapunov
(Siberian Federal University (Krasnoyarsk))

The completeness of root functions related to boundary value problems is very important for the
construction of the their exact and approximate solutions, see, for instance, [I] for perturbations
of Dirichlet problem for the Laplace operators, [2] for elliptic (coercive) boundary value problems
for strongly elliptic differential operators in smooth domains, [3] for elliptic problems in Lipschitz
domains, or [4], [5] for general elliptic operators in domains with singular stratified boundary.

We consider a (generally, non-coercive or sub-elliptic) mixed boundary value problem in a bounded
domain D of the eucledian space R™ for a second order elliptic differential operator A(z,d). The
differential equation is of divergent form and the boundary operator B(z,d) are of Robin type:

Au= fin D,
B=0o0n0dD,

where the boundary 0D of the bounded domain D is assumed to be a Lipschitz surface. We distinguish
a closed subset Y C 0D in order to control growth of problem’s solutions near Y. We prove that the
pair (A(z,0), B(x,0)) induces a Fredholm operator L in proper weighted spaces of Sobolev type
associated with the singular set Y. Besides, we prove the completeness of root functions related to
L under reasonable assumptions, see [0] for scalar operators in the usual Sobolev spaces in Lipschitz
domains and [7], [8], [9] in the weighted Sobolev spaces.

The author was supported by the Russian Science Foundation, grant N 20-11-20117.
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Bruin-Troubetzkoy family of interval translation mappings: a new glance

Alexandra Skripchenko
(Higher School of Economics (Moscow))

In 2002 H. Bruin and S. Troubetzkoy described a special class of interval translation mappings
on three intervals. They showed that in this class the typical ITM could be reduced to an interval
exchange transformations. They also proved that generic ITM of their class that can not be reduced
to IET is uniquely ergodic.

We suggest an alternative proof of the first statement and get a stronger version of the second one.
It is a joint work in progress with Mauro Artigiani and Pascal Hubert.

Dynamics of greedy quantization

Eugene Stepanov
(St. Petersburg Department of Steklov Mathematical Institute of RAS)

We will compare the classical quantization strategy with that of a greedy (consecutive) quantization
and discuss the dynamics induced by the latter on just a simple one-dimensional example.

Scaling entropy for group actions
MaciirabupoBantast SHTPONKUA IPYIIOBbIX AEHCTBUIA

Georgii Veprev
(Leonhard Euler International Mathematical Institute (St. Petersburg))

I will present a brief survey of recent developments in the theory of scaling entropy — an invariant
of a p.m.p. action of a countable group proposed by A. Vershik in the early 00-s. Unlike the classical
approach, we fix a measure space and vary a measurable metric focusing on its dynamics. The
asymptotics of its epsilon net turns out to be an efficient invariant of p.m.p. actions with zero
Kolmogorov-Sinai entropy. ~ We will discuss generic properties of this invariant, their connections to
group properties, and how they help to answer B. Weiss’ question about the existence of a universal
zero-entropy system for amenable groups.
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New approach to the theory of central measures
for the Young and Gelfand-Zetlin type graphs

HoBblii noaxon K ONUCAHUIO HEHTPAIBHBIX MEp
ana rpada FOura u rpacdor tuna I'eabdanga-IletanHa

Anatoly Vershik
(St. Petersburg Department of Steklov Mathematical Institute of RAS)

HemaBro BHISICHMIOCH, UTO /1T HEKOTOPHIX BAaXKHBIX rpadoB, TMEHTPAJILHBIE MEpPbI, WMEOIIHe 00-
MUPHYIO U JOJITYIO HCTOPUIO, JOMYCKAIOT, TEM He MeHee, IPOCTOe KOMOMHATOPHOE ONUCAHIE U COOTBET-
CTBYIOIIYIO TeopeMy CyImeCTBOBaHUA WM €AVMHCTBECHHOCTH TaKUX Mep IPpW 3aJaHHBIX IMPEJC/JIBHBIX Pac-
npejenenuax. [Ipu 9ToM JI0Ka3aTeabCTBO COBEPIIEHHO CBOOOJHO OT OOLIYHBIX TPY/HBIX BBIYHACIEHUIT,
CBOMCTBEHHBIX MPUMEHEHUIO OOIIEro 3proAudeckoro Meroae. B caemannom Hab/II0MeHr: eHTPaIbHbIE
Mepbl HAIPSIMYIO CBSI3BIBAIOTCS C JINOO ¢ GEpHYJIMEBCKOW Mepoil ¢ TeMH Ke YacTOTaMu JH0O ¢ BUP-
TyaabHON OEpHYIINEBCKON Mepoil B cJiydae PaBHBIX 9acTOT. IlepBble MPUMEHEHNsT 3TOTO HAOJIIOIeHUs
copepxkarcs B paborax [II, 2]

Coucok Jureparypbl

[1] A. Bepmmk. OnHOMEpHBIE IEHTPATBHBIE MEPbI Ha HYMEPAIUsIX YIOPSI0ICHHBIX MHOXKECTB. Pynky.
anaaus u e2o0 npus. 56:4 (2022), 17-24.

[2] A.M. Vershik, F.V. Petrov, Central measures of continuous graded graphs: the case of distinct
frequencies. European J. Math. 8:(Suppl 2) (2022), 481-493.

Galois conjugate of exponents of core entropies

Chenxi Wu
(University of Wisconsin at Madison)

This is a joint work with Guilio Tiozzo and Kathryn Lindsey. We used a generalized version
of the Milnor-Thurston kneading theory and symbolic dynamics to study the core entropy (entropy
on Hubbard tree) of certain families of super-attracting polynomial maps and found a non-trivial
necessary condition for these algebraic integers. This generalized and strengthened the prior work of
William Thurston, Guilio Tiozzo and many others on quadratic core entropies. I will also talk about
my current project aiming at generalizing these results to the p-adic setting.

Poster talks

Andrey Chernyshev (Moscow State University)
Entropy of a unitary operator on C’

Alexander Khramov (Nowvosibirsk State University)
Estimates and asymptotics for convergence rate in birth and death processes
OrneHKy ¥ aCUMITOTUKA CKOPOCTH CXOJIUMOCTH JIJisl IIPOIECCOB PO/ IeHUs U rubesin

Alezey Kobzev (Higher School of Economics, Moscow)
Ergodic properties of interval exchange transformations

Maria Kubyshkina (Higher School of Economics, Moscow)
On combinatorial complexity for some classes of billiards in polygons
O KOMOMHATOPHOMN CI0KHOCTH HEKOTOPBIX KJIACCOB OMJIbAD/IOB B MHOTOYTOJIbHUKAX

Konstantin Nelaev (Higher School of Economics, Moscow)
On the number of ergodic invariant measures for IETs with flips
O uncyie SproanvyecKuxX MHBAPUAHTHBIX Mep TEPEeKIaIbIBAaHIi OTPE3KOB ¢ (haumamn
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