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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)

In�nite invariant measures for in�nite-dimensional groups over �nite �elds

11:40�12:10 Co�ee break

12:10�12:50 Olga Pochinka

Quasi-energy function for Pixton di�eomorphisms

12:50�15:00 LUNCH BREAK

15:00�15:30 Georgii Veprev (online)

Scaling entropy for group actions

15:30�16:00 Posters presentation

16:00�18:00 Welcome party (9th �oor)

Tuesday, November 22

11:00�11:40 Khudoyor Mamayusupov

Families of holomorphic functions with critical orbit relation

11:40�12:00 Co�ee break

12:00�12:40 Roman Romanov (online)

Determinantal processes and division invariant spaces

12:45�13:15 Tianyu Ma

Geodesic random walks and Brownian motion on Finsler manifolds
13:15�15:00 LUNCH BREAK

15:00�15:20 Yuliia Petrova

On non-trivial hyperbolic sets in families of di�eomorphisms of a torus

15:25�15:55 Alexandra Skripchenko

Bruin-Troubetzkoy family of interval translation mappings: a new glance

15:55�16:20 Co�ee break

16:20�18:00 Posters session (1st �oor)

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
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Thursday, November 24

11:00�11:40 Alexander Shlapunov

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

11:40�12:00 Co�ee break

12:00�12:30 Stanislav Minkov

C1-Anosov di�eomorphism with a horseshoe attracting almost all points

12:35�13:15 Konstantin Fedorovskiy

Two stories about elliptic equations with constant complex coe�cients: some analytic
capacities and Dirichlet problem

13:15�15:00 LUNCH BREAK

15:00�15:20 Ekaterina Chilina, Vyacheslav Grines, Olga Pochinka (online)

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

15:25�15:45 Vyacheslav Grines, Dmitrii Mints (online)

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

15:45�16:10 Co�ee break

16:10�16:30 Nikita Naumov

Bogoliubov-Krylov averaging in kick-force driven systems

16:35�16:55 Andrei Dukov

Multiple limit cycles that appear after a perturbation of hyperbolic polycycles

17:00�17:30 Chenxi Wu (online)

Galois conjugate of exponents of core entropies

Friday, November 25

11:00�11:40 Valery V. Ryzhikov

Generic extensions of ergodic systems

11:40�12:10 Co�ee break

12:10�12:40 Andrei Alpeev

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

12:40�14:30 LUNCH BREAK

14:30�15:00 Ivan Shilin

Attractors of direct products

15:05�15:25 Marina Nenasheva

Connected components of the Prym eigenform loci in genus 5

15:25�15:45 Co�ee break

15:45�16:05 Zhaofeng Lin (online)

Fluctuations of the process of moduli for the Ginibre and hyperbolic ensembles

16:10�16:50 Anatoly Vershik (online)

New approach to the theory of central measures for the Young and Gelfand-Zetlin type
graphs
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Abstracts

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

Ëàìïî÷íûå ðàñøèðåíèÿ íåàìåíàáåëüíûõ ãðóïï

íå ÿâëÿþòñÿ ñèëüíî ñòàáèëüíûìè ïî Óëàìó

Andrei Alpeev
(Euler Mathematical Institute at St. Petersburg State University)

Ãðóïïà íàçûâàåòñÿ ñèëüíî ñòàáèëüíîé ïî Óëàìó, åñëè ðÿäîì ñî âñÿêèì ïî÷òè ïðåäñòàâëåíèåì
íà ãèëüáåðòîâîì ïðîñòðàíñòâå åñòü íàñòîÿùåå ïðåäñòàâëåíèå. Êàæäàí ïîêàçàë â [K82], ÷òî àìå-
íàáåëüíûå ãðóïïû îáëàäàþò òàêèì ñâîéñòâîì, à òàê æå, ïðèâ¼ë êîíòðïðèìåðû. Áóðãåð, Îçàâà
è Òîì [BOT13] ïîêàçàëè, îïèðàÿñü íà ðåçóëüòàò Ðîëëè [R09], ÷òî âñÿêàÿ ãðóïïà, ñîäåðæàùàÿ
íåàáåëåâó ñâîáîäíóþ ïîäãðóïïó, íå ÿâëÿåòñÿ ñâîáîäíîé. ß ïîêàæó, ÷òî ëàìïî÷íûå ðàñøèðåíèÿ
íåàìåíàáåëüíûõ ãðóïï íå îáëàäàþò ñâîéñòâîì ñèëüíîé ñòàáèëüíîñòè ïî Óëàìó. Ïî ìîåé ðàáîòå
[A22].

Ñïèñîê ëèòåðàòóðû

[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 ε-representation. Israel J. Math., 43(4):315-323, 1982.

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

[R09] 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

Î äèíàìèêå 3-ãîìåîìîðôèçìîâ ñ äâóìåðíûìè àòòðàêòîðàìè è ðåïåëëåðàìè

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

Íà çàìêíóòûõ îðèåíòèðóåìûõ 3-ìíîãîîáðàçèÿõ ðàññìîòðèì êëàññ ãîìåîìîðôèçìîâ G òàêèõ,
÷òî íåáëóæäàþùåå ìíîæåñòâî êàæäîãî îòîáðàæåíèÿ f ∈ G ÿâëÿåòñÿ êîíå÷íûì îáúåäèíåíèåì
öèëèíäðè÷åñêè âëîæåííûõ ïîâåðõíîñòåé, à îãðàíè÷åíèå íåêîòîðîé ñòåïåíè fk íà êàæäóþ èç íèõ
ÿâëÿåòñÿ ïñåâäîàíîñîâñêèì ãîìåîìîðôèçìîì.

Îáîçíà÷èì ÷åðåç P ìíîæåñòâî ïñåâäîàíîñîâñêèõ ãîìåîìîðôèçìîâ è ÷åðåç Z(P ) öåíòðàëèçà-
òîð îòîáðàæåíèÿ P ∈ P, òî åñòü Z(P ) = {h ∈ Hom(Sg) : Ph = hP}.

Ñîãëàñíî [1], ñïðàâåäëèâî ñëåäóþùåå óòâåðæäåíèå.
Ïðåäëîæåíèå 1.Ëþáîé ãîìåîìîðôèçì h ∈ Z(P ) èìååò âèä h = ι

h
pnh , ãäå ι

h
� ïåðèîäè÷åñêèé

ãîìåîìîðôèçì èç êîíå÷íîãî ìíîæåñòâà IP , p ∈ P, n
h
∈ Z.

Ïîëîæèì I =
⋃

P∈P
IP è J = P ∪ I.

Òåîðåìà 1. Ìíîãîîáðàçèå M3 äîïóñêàåò ãîìåîìîðôèçì f èç êëàññà G òîãäà è òîëüêî òîãäà,

êîãäà M3 ãîìåîìîðôíî ìíîãîîáðàçèþ MJ , ãäå J ∈ J .
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Ðàññìîòðèì íàáîðû ÷èñåë n, k, l òàêèõ, ÷òî n, k ∈ N, ãäå l = 0, åñëè k = 1, è l ∈ {1, . . . , k−1} è
ÿâëÿåòñÿ âçàèìíî ïðîñòûì ñ k, åñëè k > 1. Äëÿ êàæäîãî íàáîðà n, k, l îïðåäåëèì äèôôåîìîðôèçì
φn,k,l : R → R ôîðìóëîé

φn,k,l(r) = r +
1

4πnk
sin(2πnkr) +

l

k
.

Äëÿ P ∈ P îïðåäåëèì îòîáðàæåíèå ϕ̄P,n,k,l : Sg × R → Sg × R ôîðìóëîé

ϕ̄P,n,k,l(z, r) = (P (z), φn,k,l(r)).

Ëåììà 1.Ôîðìóëà ϕP,J,n,k,l(w) = πJ (ϕ̄P,n,k,l(π
−1
J

(w))), ãäå w ∈MJ è π
−1
J (w) � ïîëíûé ïðîîáðàç

òî÷êè w ∈ MJ , îïðåäåëÿåò ãîìåîìîðôèçì ϕP,J,n,k,l : MJ → MJ òîãäà è òîëüêî òîãäà, êîãäà

J ∈ Z(P ).
Íàçîâåì ãîìåîìîðôèçìû âèäà ϕP,J,n,k,l ìîäåëüíûìè. Èç Ëåììû 1 è Ïðåäëîæåíèÿ 1 ñëåäóåò,

÷òî ìîäåëüíûå ãîìåîìîðôèçìû ñóùåñòâóþò íà êàæäîì ìíîãîîáðàçèè MJ , J ∈ J .
Òåîðåìà 2. Ãîìåîìîðôèçìû ϕP,J,n,k,l è ϕP ′,J ′,n′,k′,l′ òîïîëîãè÷åñêè ñîïðÿæåíû òîãäà è òîëüêî

òîãäà, êîãäà

� k = k′, n = n′ è ëèáî l = l′, ëèáî k − l = l′;

� ñóùåñòâóåò ãîìåîìîðôèçì H : Sg → Sg òàêîé, ÷òî PH = HP ′ è ëèáî HJ = J ′H (åñëè

l = l′), ëèáî HJ = J ′−1H (åñëè k − l = l′).

Áëàãîäàðíîñòè. Ðàáîòà âûïîëíåíà ïðè ïîääåðæêå ÐÍÔ (ïðîåêò � 22-11-00027), à òàêæå

ïðè ïîääåðæêå Ëàáîðàòîðèè äèíàìè÷åñêèõ ñèñòåì è ïðèëîæåíèé ÍÈÓ ÂØÝ, ãðàíò Ìèíè-

ñòåðñòâà íàóêè è âûñøåãî îáðàçîâàíèÿ ÐÔ ñîãëàøåíèå � 075-15-2022-1101.

Ñïèñîê ëèòåðàòóðû

[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

Êðàòíûå ïðåäåëüíûå öèêëû, ðîæäàþùèåñÿ èç ãèïåðáîëè÷åñêèõ ïîëèöèêëîâ

Andrei Dukov
(Moscow State University)

Ðàññìîòðèì ãèïåðáîëè÷åñêèé ïîëèöèêë (îðèåíòèðîâàííûé ýéëåðîâ ãðàô íà äâóìåðíûé ñôå-
ðå, âåðøèíû êîòîðîãî � ãèïåðáîëè÷åñêèå ñ¼äëà, à ð¼áðà � ñåïàðàòðèñíûå ñâÿçêè), îáðàçîâàííûé
n ñâÿçêàìè. Âîïðîñ: ïðåäåëüíûå öèêëû êàêîé êðàòíîñòè ìîãóò ðîäèòüñÿ ïðè âîçìóùåíèè òàêî-
ãî ïîëèöèêëà? Îêàçûâàåòñÿ, â òèïè÷íîì n-ïàðàìåòðè÷åñêîì ñåìåéñòâå ïðè âîçìóùåíèè òàêîãî
ïîëèöèêëà íå ìîãóò ðîäèòüñÿ ïðåäåëüíûå öèêëû êðàòíîñòè áîëüøå n. Âåðíî è ñëåäóþùåå
¾îáðàòíîå¿ óòâåðæäåíèå. Õàðàêòåðèñòè÷åñêèì ÷èñëîì ñåäëà íàçûâàåòñÿ ìîäóëü îòíîøåíèÿ åãî
ñîáñòâåííûõ çíà÷åíèé, ãäå îòðèöàòåëüíîå ñòîèò â ÷èñëèòåëå. Îêàçûâàåòñÿ, ÷òî åñëè ïîëèöèêë
ìîíîäðîìåí (òî åñòü ñóùåñòâóåò îòîáðàæåíèå ìîíîäðîìèè ñ òðàíñâåðñàëè íà íå¼ ñàìó, îáõîäÿ-
ùåå âåñü ïîëèöèêë) è ïðîèçâåäåíèå õàðàêòåðèñòè÷åñêèõ ÷èñåë åãî ñ¼äåë ðàâíî åäèíèöå, òî ïðè
åãî âîçìóùåíèè â òèïè÷íîì n+1-ïàðàìåòðè÷åñêîì ñåìåéñòâå ðîæäàåòñÿ ïðåäåëüíûé öèêë êðàò-
íîñòè n+ 1. Â ÷àñòíîñòè, â ýòîì æå ñåìåéñòâå ðîæäàåòñÿ êàê ìèíèìóì n+ 1 ïðåäåëüíûé öèêë.

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
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of capacities of sets in RN , 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 RN 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 R2. We will show that any Jordan domain G ⊂ C
with C1,α-smooth boundary, 0 < α < 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))

Ñîãëàñíî [1], ââåä¼ì ñëåäóþùåå îïðåäåëåíèå. Ãîìåîìîðôèçì f : T2 → T2, ãäå T2 - äâóìåðíûé
òîð, íàçûâàåòñÿ ãîìåîìîðôèçìîì òèïà Äàíæóà, åñëè âûïîëíÿþòñÿ ñëåäóþùèå óñëîâèÿ:

1. f ïîëóñîïðÿæ¼í íåêîòîðîìó ìèíèìàëüíîìó ñäâèãó g : T2 → T2 ïîñðåäñòâîì íåïðåðûâíîãî
ãîìîòîïíîãî òîæäåñòâåííîìó îòîáðàæåíèÿ p : T2 → T2 (ò.å. p ◦ f = g ◦ p);

2. Ìíîæåñòâî B = {x ∈ T2 : p−1(x) ñîäåðæèò áîëåå îäíîé òî÷êè1} ÿâëÿåòñÿ íåïóñòûì è ñ÷¼ò-
íûì.

Ìû áóäåì íàçûâàòü ìíîæåñòâî B õàðàêòåðèñòè÷åñêèì ìíîæåñòâîì ãîìåîìîðôèçìà f . Çàìå-
òèì, ÷òî åñëè òî÷êà x ∈ B, òî âñå òî÷êè å¼ îðáèòû îòíîñèòåëüíî îòîáðàæåíèÿ g òàêæå ïðèíàä-
ëåæàò ìíîæåñòâó B.

Â íàñòîÿùåì äîêëàäå âûäåëÿåòñÿ ñëåäóþùèé ïîäêëàññ ãîìåîìîðôèçìîâ òèïà Äàíæóà äâó-
ìåðíîãî òîðà. Ãîìåîìîðôèçì òèïà Äàíæóà f : T2 → T2 íàçûâàåòñÿ ðåãóëÿðíûì, åñëè ïîëíûé ïðî-
îáðàç êàæäîé òî÷êè åãî õàðàêòåðèñòè÷åñêîãî ìíîæåñòâà îòíîñèòåëüíî ïîëóñîïðÿãàþùåãî îòîá-
ðàæåíèÿ p ÿâëÿåòñÿ çàìêíóòûì âëîæåííûì äèñêîì2 è äèàìåòðû ýòèõ äèñêîâ îáðàçóþò ïîñëåäî-
âàòåëüíîñòü, ñõîäÿùóþñÿ ê íóëþ.

Îòìåòèì, ÷òî ðåãóëÿðíûå ãîìåîìîðôèçìû òèïà Äàíæóà ÿâëÿþòñÿ íàèáîëåå åñòåñòâåííûì
îáîáùåíèåì ãîìåîìîðôèçìîâ Äàíæóà îêðóæíîñòè. Îíè, â ÷àñòíîñòè, âîçíèêàþò ïðè èññëåäî-
âàíèè ÷àñòè÷íî ãèïåðáîëè÷åñêèõ äèôôåìîðôèçìîâ òð¼õìåðíûõ ìíîãîîáðàçèé. Â [2] ïîñòðîåí

1Ïîä p−1(x) ïîäðàçóìåâàåòñÿ ïîëíûé ïðîîáðàç òî÷êè x.
2Ïîä çàìêíóòûì âëîæåííûì äèñêîì ïîäðàçóìåâàåòñÿ îáðàç çàìêíóòîãî äèñêà D = {(x1, x2) ∈ R2 |x2

1 + x2
2 ≤ 1}

îòíîñèòåëüíî âëîæåíèÿ τ : D → T2.
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÷àñòè÷íî ãèïåðáîëè÷åñêèé äèôôåîìîðôèçì h òðåõìåðíîãî òîðà T3, êîòîðûé îáëàäàåò äâóìåð-
íûì àòòðàêòîðîì è ïîëó÷åí èç àëãåáðàè÷åñêîãî àâòîìîðôèçìà Àíîñîâà ïîñðåäñòâîì áèôóðêàöèè
ðîæäåíèÿ èíâàðèàíòíîé êðèâîé. Îäíîìåðíîå îðèåíòèðóåìîå íåóñòîé÷èâîå ñëîåíèå äèôôåîìîð-
ôèçìà h èìååò ãëîáàëüíóþ ñåêóùóþ (äâóìåðíûé òîð), è åãî ñëîè èíäóöèðóþò íà íåé îòîáðàæåíèå
Ïóàíêàðå, ÿâëÿþùååñÿ ðåãóëÿðíûì ãîìåîìîðôèçìîì òèïà Äàíæóà.

Îòîáðàæåíèå φ : T2 → T2 íàçûâàåòñÿ ëèíåéíûì, åñëè åãî ìîæíî ïðåäñòàâèòü êàê ñóïåðïîçè-
öèþ àëãåáðàè÷åñêîãî àâòîìîðôèçìà è ãðóïïîâîãî ñäâèãà òîðà. Ïóñòü f1, f2 - ðåãóëÿðíûå ãîìåî-
ìîðôèçìû òèïà Äàíæóà äâóìåðíîãî òîðà òàêèå, ÷òî fj (j ∈ {1, 2}) ïîëóñîïðÿæåí ìèíèìàëüíîìó
ñäâèãó gj : T2 → T2 ïîñðåäñòâîì îòîáðàæåíèÿ pj : T2 → T2; ïóñòü Bj - õàðàêòåðèñòè÷åñêîå
ìíîæåñòâî ãîìåîìîðôèçìà fj .

Òåîðåìà 1. Ïóñòü f1, f2 - ðåãóëÿðíûå ãîìåîìîðôèçìû òèïà Äàíæóà äâóìåðíîãî òîðà. Òîãäà

ãîìåîìîðôèçìû f1 è f2 òîïîëîãè÷åñêè ñîïðÿæåíû òîãäà è òîëüêî òîãäà, êîãäà ñóùåñòâóåò

ëèíåéíîå îòîáðàæåíèå φ : T2 → T2 òàêîå, ÷òî φ ◦ g1 = g2 ◦ φ, φ(B1) = B2.

Ñëåäñòâèå. Ïóñòü f1, f2 - ðåãóëÿðíûå ãîìåîìîðôèçìû òèïà Äàíæóà äâóìåðíîãî òîðà òà-

êèå, ÷òî õàðàêòåðèñòè÷åñêîå ìíîæåñòâî êàæäîãî èç íèõ ñîñòîèò èç îäíîé îðáèòû. Òîãäà

ãîìåîìîðôèçìû f1 è f2 òîïîëîãè÷åñêè ñîïðÿæåíû òîãäà è òîëüêî òîãäà, êîãäà ñóùåñòâóåò

àëãåáðàè÷åñêèé àâòîìîðôèçì η : T2 → T2 òàêîé, ÷òî η ◦ g1 = g2 ◦ η.

Ñîãëàñíî [3], äëÿ ëþáîãî ìèíèìàëüíîãî ñäâèãà g è ëþáîãî ìíîæåñòâà B, ñîñòîÿùåãî èç n
(n ≥ 1) îðáèò g, ñóùåñòâóåò ðåãóëÿðíûé ãîìåîìîðôèçì òèïà Äàíæóà, êîòîðûé ïîëóñîïðÿæåí
ñäâèãó g è åãî õàðàêòåðèñòè÷åñêîå ìíîæåñòâî ñîâïàäàåò ñ ìíîæåñòâîì B. Èç òåîðåìû 1 è ðà-
áîòû [3] ñëåäóåò ñóùåñòâîâàíèå ñòàíäàðòíîãî ïðåäñòàâèòåëÿ â êàæäîì êëàññå òîïîëîãè÷åñêîé
ñîïðÿæåííîñòè ðåãóëÿðíûõ ãîìåîìîðôèçìîâ òèïà Äàíæóà ñ õàðàêòåðèñòè÷åñêèìè ìíîæåñòâà-
ìè, ñîñòîÿùèìè èç êîíå÷íîãî ÷èñëà îðáèò.

Òåîðåìà 2. Äëÿ ëþáîãî ìèíèìàëüíîãî ñäâèãà g : T2 → T2 è ëþáîãî íàòóðàëüíîãî ÷èñëà n ≥
2 ñóùåñòâóåò êîíòèíóàëüíîå ìíîæåñòâî ïîïàðíî òîïîëîãè÷åñêè íåñîïðÿæåííûõ ðåãóëÿðíûõ

ãîìåîìîðôèçìîâ òèïà Äàíæóà äâóìåðíîãî òîðà, êàæäûé èç êîòîðûõ ïîëóñîïðÿæ¼í ñäâèãó g è
èìååò õàðàêòåðèñòè÷åñêîå ìíîæåñòâî, ñîñòîÿùåå èç n îðáèò.

Ðåçóëüòàòû, ïðåäñòàâëåííûå â äàííîì äîêëàäå, îïóáëèêîâàíû â [4].
Áëàãîäàðíîñòè. Ðåçóëüòàòû ïîëó÷åíû ïðè ïîääåðæêå ãðàíòîâ ÐÍÔ (ïðîåêòû 17-11-01041 è 21-
11-00010) è ïðè ïîääåðæêå Ëàáîðàòîðèè äèíàìè÷åñêèõ ñèñòåì è ïðèëîæåíèé ÍÈÓ ÂØÝ, ãðàíò
Ìèíèñòåðñòâà íàóêè è âûñøåãî îáðàçîâàíèÿ ÐÔ ñîãëàøåíèå � 075-15-2022-1101.
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[2] P. D. McSwiggen, �Di�eomorphisms of the torus with wandering domains�, Proc. Amer. Math.
Soc., 117:4 (1993), 1175�1186.

[3] F. Kwakkel, �Minimal sets of non-resonant torus homeomorphisms�, Fund. Math., 211:1 (2011),
41�76.

[4] Â. Ç. Ãðèíåñ, Ä. È. Ìèíö, �Î òîïîëîãè÷åñêîé êëàññèôèêàöèè ðåãóëÿðíûõ ãîìåîìîðôèçìîâ
òèïà Äàíæóà�, Äîêë. ÐÀÍ. Ìàòåì., èíôîðì., ïðîö. óïð., 505 (2022), 66�70.

Fluctuations of the process of moduli for the Ginibre and hyperbolic ensembles

Zhaofeng Lin
(Aix-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
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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 Garćıa-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

Ñåìåéñòâà ãîëîìîðôíûõ ôóíêöèé ñ îòíîøåíèåì êðèòè÷åñêèõ îðáèò

Khudoyor Mamayusupov
(New Uzbekistan University)

Introduction and statement of the problem

Every cubic polynomial has the Branner-Hubbard form p(z) = z3 − 3a2z + b, where a, b are com-
plex numbers. The critical points are at ±a. Define the iterates of p(z) by letting p◦0(z) = z and
p◦(n+1)(z) = p(p◦n(z)).

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◦n(a) = p◦m(−a) (1)

It is required that such n,m must be exact (minimal) in the sense that p◦n(a) = p◦m(−a) but
p◦(n−i)(a) ̸= p◦(m−i)(−a) for all 0 < i ≤ min{n,m}. Every critical orbit relation of the form (n, 0)
is minimal by definition. As the equation (1) is symmetric with respect to n and m, it suffices to
consider only the cases of n ≥ m.

Results

Lemma. There exist sequences {An(a, b)}n≥0 and {Bn(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◦n(z) = An(a, b)z+Bn(a, b) holds. Moreover, there exist sequences {Ãn(x, y)}n≥0 and {B̃n(x, y)}n≥0

of polynomials such that for every n ≥ 0 one has An(a, b) = Ãn(a
2, b2) and Bn(a, b) = bB̃n(a

2, b2).

Set Pn,n(a, b) = An(a, b)/A1(a, b) and P̃n,n(a, b) = a2A2
n−1(a, b) + 3B2

n−1(a, b)− 3a2, we can write

P̃n,n(a, b) = a2Ã2
n−1(a

2, b2) + 3b2B̃2
n−1(a

2, b2)− 3a2. Then Pn,n(a, b) = Pn−1,n−1(a, b) · P̃n,n(a, b).

Proposition 1. For n ≥ 1 set

Qn,n(x, y) = xÃ2
n−1(x, y) + 3yB̃2

n−1(x, y)− 3x (2)

then P̃n,n(x, y) = Qn,n(x
2, y2). Moreover, dega Pn,n(a, b) = degPn,n(a, b) = 3n−3 and dega P̃n,n(a, b) =

deg P̃n,n(a, b) = 2 · 3n−1 for n ≥ 1.

Set Pn,m(a, b) = a2(An(a, b) + Am(a, b))2 − (Bn(a, b)−Bm(a, b))2. For n ≥ 1 we have that Pn,0 =
a2(An(a, b) + 1)2 − B2

n(a, b). Set P̃n,0(a, b) = Pn,0(a, b) = a2(Ãn(a
2, b2) + 1)2 − b2B̃2

n(a
2, b2). We

have that Pn,1 =
(
a2(An−1 + 1)2 − B2

n−1

)2 ·
(
a2(An−1 − 2)2 − B2

n−1

)
. For n ≥ 1 set P̃n,1(a, b) =

a2(An−1(a, b)−2)2−B2
n−1(a, b), or we can write it as P̃n,1(a, b) = a2(Ãn−1(a

2, b2)−2)2−b2B̃2
n−1(a

2, b2)

then the above implies that Pn,1 = P 2
n−1,0 · P̃n,1.
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Proposition 2. For n ≥ 1 set

Qn,0(x, y) =x(Ãn(x, y) + 1)2 − yB̃2
n(x, y), (3)

Qn,1(x, y) =x(Ãn−1(x, y)− 2)2 − yB̃2
n−1(x, y) (4)

then P̃n,0(x, y) = Qn,0(x
2, y2) and P̃n,1(x, y) = Qn,1(x

2, y2). Moreover, dega P̃n,0(a, b) = deg P̃n,0(a, b) =
2 · 3n and dega P̃n,1 = deg P̃n,1 = 2 · 3n−1 for n ≥ 1.

Set

P̃n,m(a.b) =
(
a2(A2

n−1 −An−1Am−1 +A2
m−1) +B2

n−1 +Bn−1Bm−1 +B2
m−1 − 3a2

)2
− a2

(
(2An−1 −Am−1)Bn−1 + (An−1 − 2Am−1)Bm−1

)2
,

then we have that Pn,m(a, b) = Pn−1,m−1(a, b) · P̃n,m(a, b).

Proposition 3. Let n > m > 1 and set

Qn,m(x, y) =
(
x(Ã2

n−1(x, y)− Ãn−1(x, y)Ãm−1(x, y) + Ã2
m−1(x, y))

+ yB̃2
n−1(x, y) + yB̃n−1(x, y)B̃m−1(x, y) + yB̃2

m−1(x, y)− 3x
)2

(5)

− xy
(
(2Ãn−1(x, y)− Ãm−1(x, y))B̃n−1(x, y)

+ (Ãn−1(x, y)− 2Ãm−1(x, y))B̃m−1(x, y)
)2
,

then P̃n,m(x, y) = Qn,m(x2, y2). Moreover, degPn,m(a, b) = dega Pn,m(a, b) = 2·3n and deg P̃n,m(a, b) =
dega P̃n,m(a, b) = 4 · 3n−1.

Theorem 1. Except (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 z3−3a2z+ b with coordinates x = a2 and y = b2

the exact (minimal) critical orbit relation (n,m) corresponds to the set {(x, y) ∈ C2 : Qn,m(x, y) = 0},
where Qn,m(x, y) is defined by (2), (3), (4), (5) respectively. It is never empty, except for the relation
(1, 1).

Denote Sn,m = {(x, y) ∈ C2 : Qn,m(x, y) = 0} the affine algebraic curve in C2. It seems that each
curve Sn,m, except S1,1 (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. S0,0 = {x = 0}, S1,0 = {x(2x− 1)2 − y = 0},
S2,0 = {x(8x4 − 6x2 + 6xy − 1)2 − y(12x3 − 3x + y + 1)2 = 0}, S2,1 = {4x(1 + x)2 − y = 0},
S2,2 = {4x3 − 3x+ 3y = 0}, and S3,3 = {64x9 − 96x7 + 528x6y + 36x5 − 288x4y + 108x3y2 + 72x3y +
27x2y−18xy2−18xy−3x+3y3+6y2+3y = 0}. The curves S0,0, S1,0, S2,1, and S2,2 can be identified
with the complex plain C as these are graphs of polynomials.

Corollary. The degree of the curve Sn,m is a half of the degree of P̃(n,m)(a, b).

Now consider the space of functions ft(z) = λz/(z2 + tz + 1) with a fixed point at the origin with
multiplier λ ̸= 0 ∈ C for each t ∈ C, which is denoted by Per1(λ). Each ft has critical points at ±1.
The critical orbit relation (n,m) is

(
f◦nt (1)− f◦mt (−1)

)(
f◦nt (−1)− f◦mt (1)

)
= 0.

Analogous result for this family is the following.

Theorem 2. For each λ ̸= 0 which is not a root of unity, in Per1(λ) all critical orbit relations are
realized except (0, 0) and (n, 1) for each n ≥ 1.
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Ergodic currents and ergodic measures of systems of isometries

Irina Mamsurova
(École 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.

C1-Anosov diffeomorphism with a horseshoe attracting almost all points

C1-äèôôåîìîðôèçì Àíîñîâà ñ ïîäêîâîé, ïðèòÿãèâàþùåé ïî÷òè âñå òî÷êè

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

The classic result of R. Bowen and Ya. Sinai states that for C2-smooth (and even C1+α) Anosov
diffeomorphisms there is an SRB-measure with full support [2], [3]. SRB-measure is a Cesàro limit of
δ-measures in almost all (w.r.t. the Haar/Lebesgue measure) points, and by ¡¡full support¿¿ we mean
that there is no balls with zero SRB-measure.

One can check that for a residual subset of C1-Anosov diffeomorphisms there is no SRB-measure
with non-trivial support.

Nevertheless C. Bonatti, S. Minkov, A. Okunev and I. Shilin [1] constructed an example of C1-
Anosov diffeomorhism of T 2 with a ¡¡statistically 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 ¡¡thick¿¿
C1-horseshoe invented by R. Bowen and manipulations with the linear Anosov map on T 2, but one
should be very careful to preserve Anosov structure and global ¡¡absorbing¿¿ property.

In some sense this example can not be done on a dense set in C1.

Êëàññè÷åñêèé ðåçóëüòàò Ð. Áîóýíà è ß. Ã. Ñèíàÿ ñîñòîèò â òîì, ÷òî ó C2-ãëàäêèõ (è C1+α-
ã¼ëüäåðîâûõ) äèôôåîìîðôèçìîâ Àíîñîâà SRB-ìåðà èìååò ïîëíûé íîñèòåëü [2], [3]. Íàïîìíèì,
÷òî SRB-ìåðà - ýòî âðåìåííîå ñðåäíåå äëÿ δ-ìåð â ïî÷òè âñåõ òî÷êàõ (îòíîñèòåëüíî ìåðû Ëåáåãà),
à ¾ïîëíûé íîñèòåëü¿ - ýòî âñ¼ ìíîãîîáðàçèå.

Ìîæíî ïðîâåðèòü, ÷òî ó òèïè÷íûõ C1-äèôôåîìîðôèçìîâ Àíîñîâà íå áûâàåò SRB-ìåðû ñ
íåòðèâèàëüíûì (ò.å., íå ïîëíûì) íîñèòåëåì.
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Òåì íå ìåíåå, â ðàáîòå Ê. Áîíàòòè, Ñ. Ìèíêîâà, À. Îêóíåâà è È. Øèëèíà [1] áûë ïîñòðîåí ïðè-
ìåð C1-äèôôåîìîðôèçìà Àíîñîâà äâóìåðíîãî òîðà ñ ¾ïîãëîùàþùåé ïî ìåðå¿ ïîäêîâîé: ïî÷òè
âñå òî÷êè ñòðåìÿòñÿ ê ýòîé ïîäêîâå ïîä äåéñòâèåì èòåðàöèé, è îíà ÿâëÿåòñÿ íîñèòåëåì SRB-
ìåðû. Êëþ÷îì ê ïîñòðîåíèþ ñëóæèò C1-ïîäêîâà ïîëîæèòåëüíîé ìåðû, îáíàðóæåííàÿ Áîóýíîì;
å¼ ìîæíî õèðóðãèåé âñòàâèòü â ëèíåéíûé äèôôåîìîðôèçì Àíîñîâà. Àêêóðàòíàÿ õèðóðãèÿ ñî-
õðàíÿåò àíîñîâîñòü è ãëîáàëüíîñòü ïîãëîùàþùåãî ñâîéñòâà ïîäêîâû.

Ñëåäóåò çàìåòèòü, ÷òî â C1 ïðèìåðû òàêîãî òèïà íåëüçÿ ïîëó÷èòü äàæå ïëîòíî.
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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))

Â ðàáîòå [1] áûëî ââåäåíî ïîíÿòèå àêñèîìû A äëÿ ãëàäêèõ ñþðúåêòèâíûõ îòîáðàæåíèé, íå
ÿâëÿþùèõñÿ, âîîáùå ãîâîðÿ, âçàèìíî îäíîçíà÷íûìè. Îòîáðàæåíèÿ, óäîâëåòâîðÿþùèå ýòîé àê-
ñèîìå, áûëè íàçâàíû À-ýíäîìîðôèçìàìè. Â [1] äëÿ A-ýíäîìîðôèçìîâ áûëî äîêàçàíî îáîáùåíèå
òåîðåìû Ñ. Ñìåéëà î ñïåêòðàëüíîì ðàçëîæåíèè, ñîãëàñíî êîòîðîìó íåáëóæäàþùåå ìíîæåñòâî
êàæäîãî òàêîãî îòîáðàæåíèÿ ïðåäñòàâëÿåòñÿ â âèäå êîíå÷íîãî îáúåäèíåíèÿ çàìêíóòûõ èíâàðè-
àíòíûõ è òîïîëîãè÷åñêè òðàíçèòèâíûõ ìíîæåñòâ, íàçûâàåìûõ áàçèñíûìè.

Â íåäàâíåé ðàáîòå [2] â êàæäîì ãîìîòîïè÷åñêîì êëàññå íåïðåðûâíûõ îòîáðàæåíèé äâóìåðíî-
ãî òîðà, èíäóöèðóþùèõ ãèïåðáîëè÷åñêîå äåéñòâèå â ôóíäàìåíòàëüíîé ãðóïïå è íå ñîäåðæàùèõ
ðàñòÿãèâàþùèõ îòîáðàæåíèé, ïîñòðîåí A-ýíäîìîðôèçì, íåáëóæäàþùåå ìíîæåñòâî êîòîðîãî ñî-
ñòîèò èç ãèïåðáîëè÷åñêîé ñòîêîâîé òî÷êè è îäíîìåðíîãî ñæèìàþùåãîñÿ ñïåöèàëüíîãî ðåïåëëåðà
Λ (ñïåöèàëüíîñòü çäåñü îçíà÷àåò òî, ÷òî íåóñòîé÷èâîå ìíîãîîáðàçèå êàæäîé òî÷êè ðåïåëëåðà
ÿâëÿåòñÿ èíúåêòèâíîé èììåðñèåé ïðÿìîé; ýòî, âîîáùå ãîâîðÿ, íå âåðíî äëÿ ïðîèçâîëüíîãî áà-
çèñíîãî ìíîæåñòâà A-ýíäîìîðôèçìà). Êðîìå òîãî, â [2] äîêàçàíî, ÷òî ðåïåëëåð Λ ÿâëÿåòñÿ îäíî-
ìåðíîé îðèåíòèðóåìîé ëàìèíàöèåé, ëîêàëüíî ãîìåîìîðôíîé ïðÿìîìó ïðîèçâåäåíèþ èíòåðâàëà
è êàíòîðîâà ìíîæåñòâà. Îòìåòèì, ÷òî ïåðå÷èñëåííûå ñâîéñòâà áûëè äîêàçàíû äëÿ ïîñòðîåííî-
ãî ïðèìåðà. Âîïðîñ êà÷åñòâåííîãî îïèñàíèÿ ïðîèçâîëüíûõ À-ýíäîìîðôèçìîâ äâóìåðíîãî òîðà
ñ îäíîìåðíûìè ñæèìàþùèìèñÿ ñïåöèàëüíûìè ðåïåëëåðàìè íå áûë ðåøåí. Èññëåäîâàíèþ ýòîãî
âîïðîñà ïîñâÿù¼í íàñòîÿùèé äîêëàä.

Äàëåå áóäåì ïðåäïîëàãàòü, ÷òî ýíäîìîðôèçì f ÿâëÿåòñÿ ðåãóëÿðíûì îòîáðàæåíèåì è íå ÿâ-
ëÿåòñÿ âçàèìíî îäíîçíà÷íûì îòîáðàæåíèåì. Ïóñòü F(T2) - êëàññ A-ýíäîìîðôèçìîâ äâóìåðíîãî
òîðà òàêèõ, ÷òî íåáëóæäàþùåå ìíîæåñòâî êàæäîãî ýíäîìîðôèçìà f ∈ F(T2) ñîäåðæèò îäíî-
ìåðíûé ñæèìàþùèéñÿ ñïåöèàëüíûé ðåïåëëåð Λf , êîòîðûé ïðîñòîðíî ðàñïîëîæåí íà äâóìåðíîì
òîðå.

Òåîðåìà 1. Ïóñòü f ∈ F(T2). Òîãäà ðåïåëëåð Λf ñâÿçåí, ñòðîãî èíâàðèàíòåí è èìååò ëîêàëü-

íóþ ñòðóêòóðó ïðÿìîãî ïðîèçâåäåíèÿ èíòåðâàëà è êàíòîðîâà ìíîæåñòâà.
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Îáîçíà÷èì ÷åðåç f∗ ãîìîìîðôèçì ôóíäàìåíòàëüíîé ãðóïïû òîðà, èíäóöèðîâàííûé ýíäîìîð-
ôèçìîì f . Èçâåñòíî, ÷òî f∗ çàäàåòñÿ åäèíñòâåííîé öåëî÷èñëåííîé ìàòðèöåé Af . Ãîìîìîðôèçì
f∗ íàçûâàåòñÿ ãèïåðáîëè÷åñêèì, åñëè ìàòðèöà Af ãèïåðáîëè÷íà, òî åñòü íå èìååò ñîáñòâåííûõ

çíà÷åíèé ðàâíûõ ïî ìîäóëþ åäèíèöå è íóëþ. Îáîçíà÷èì ÷åðåç Âf : T2 → T2 àëãåáðàè÷åñêèé

ýíäîìîðôèçì äâóìåðíîãî òîðà, çàäàííûé ôîðìóëîé:

(
x
y

)
= Af

(
x
y

)
(mod 1).

Òåîðåìà 2. Ïóñòü f ∈ F(T2). Òîãäà ãîìîìîðôèçì f∗ ÿâëÿåòñÿ ãèïåðáîëè÷åñêèì. Ïðè ýòîì

|λ1| > 1, 0 < |λ2| < 1, ãäå λ1 è λ2 - ñîáñòâåííûå çíà÷åíèÿ ìàòðèöû Af .

Òåîðåìà 3. Ïóñòü f ∈ F(T2). Òîãäà ñðåäè ãîìîòîïíûõ òîæäåñòâåííîìó íåïðåðûâíûõ îòîáðà-

æåíèé òîðà T2 ñóùåñòâóåò åäèíñòâåííîå îòîáðàæåíèå hf , ïîëóñîïðÿãàþùåå ýíäîìîðôèçì f ñ

àëãåáðàè÷åñêèì ýíäîìîðôèçìîì Âf .

Ïîëîæèì Bf = {x ∈ T2 : h−1
f (x) ñîñòîèò áîëåå ÷åì èç îäíîé òî÷êè3}. Îòîáðàæåíèå äâóìåð-

íîãî òîðà íàçîâ¼ì ëèíåéíûì, åñëè îíî ïðåäñòàâèìî â âèäå ñóïåðïîçèöèè àëãåáðàè÷åñêîãî ýíäî-
ìîðôèçìà è ãðóïïîâîãî ñäâèãà òîðà.

Òåîðåìà 4. Ïóñòü Λf ,Λf ′ - ðåïåëëåðû ýíäîìîðôèçìîâ f, f ′ ∈ F(T2) ñîîòâåòñòâåííî. Äëÿ òîãî
÷òîáû ñóùåñòâîâàë ãîìåîìîðôèçì φ : T2 → T2 òàêîé, ÷òî φ(Λf ) = Λf ′, f ′|Λf ′ = φ ◦ f ◦ φ−1|Λf ′ ,

íåîáõîäèìî è äîñòàòî÷íî, ÷òîáû ñóùåñòâîâàëî ëèíåéíîå îòîáðàæåíèå ψ : T2 → T2 òàêîå, ÷òî

ψ ◦ Âf = Âf ′ ◦ ψ, ψ(Bf ) = Bf ′ .

Ðåçóëüòàòû, ïðåäñòàâëåííûå â äàííîì äîêëàäå, áóäóò îïóáëèêîâàíû â [3].
Áëàãîäàðíîñòè. Ðåçóëüòàòû ïîëó÷åíû ïðè ïîääåðæêå ãðàíòà ÐÍÔ (ïðîåêò 22-11-00027) è

ïðè ïîääåðæêå Ëàáîðàòîðèè äèíàìè÷åñêèõ ñèñòåì è ïðèëîæåíèé ÍÈÓ ÂØÝ, ãðàíò Ìèíèñòåð-
ñòâà íàóêè è âûñøåãî îáðàçîâàíèÿ ÐÔ ñîãëàøåíèå � 075-15-2022-1101.
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Bogoliubov-Krylov averaging in kick-force driven systems

Óñðåäíåíèå Áîãîëþáîâà-Êðûëîâà â ñèñòåìàõ,

ïîäâåðæåííûõ äåéñòâèþ ñëó÷àéíîé óäàðíîé ñèëû

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.

Êëàññè÷åñêèé ìåòîä óñðåäíåíèÿ Êðûëîâà�Áîãîëþáîâà ïîçâîëÿåò ïðîâîäèòü ïðèáëèæåííûé
àíàëèç íåëèíåéíûõ êîëåáàòåëüíûõ ïðîöåññîâ. Â ñòàòüå 2020 ãîäà Ñ. Á. Êóêñèíûì è åãî êîë-
ëåãàìè áûë îïèñàí íîâûé ìåòîä äîêàçàòåëüñòâà òåîðåìû Êðûëîâà�Áîãîëþáîâà îá óñðåäíåíèè è
ïðåäëîæåíà âîçìîæíîñòü ðàñïðîñòðàíåíèÿ ïîäîáíîãî ïîäõîäà íà ñòîõàñòè÷åñêè âîçìóùåííûå ñè-
ñòåìû. Â ìîåì âûñòóïëåíèè áóäåò ïîêàçàíà âîçìîæíîñòü ïðèìåíåíèÿ ýòîãî ïîäõîäà äëÿ àíàëèçà
ñèñòåìû, íàõîäÿùåéñÿ ïîä âîçäåéñòâèåì ñïåöèôè÷åñêîãî ñëó÷àéíîãî âîçìóùåíèÿ.

3Ïîä h−1
f (x) ïîäðàçóìåâàåòñÿ ïîëíûé ïðîîáðàç òî÷êè x.
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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 Hg carry a natural geometric action
of the group GL2(R).This action preserves a natural stratification of the moduli spaces. The strata
in this stratification, are indexed by κ ⊢ 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 GL2(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 A2 (where the translation
surface is mapped to the Jacobian of the underlying curve).

An Abelian variety A ∈ Ag admits real multiplication by a totally real number field K of degree
q over Q if there exists an inclusion K ↪→ End ⊗ Q such that for any k ∈ 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 ⊂ K acting by self-adjoint endomorphism. The quadratic orders are indexed by their discriminants
and are denoted OD, OD ≃ Z[T ]/(T 2 + bT + c), D = b2 − 4c,D ≡ 0, 1 mod 4. The corresponding
Abelian varieties in genus 2 are denoted ED,2.

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 ED,2.

In [2] it is shown that analogues of ΩED exist in higher genus (up to 5). These subvarieties of Hg

are called Prym eigenform loci. Surfaces in a Prym eigenform locus are pairs (X,ω) such that there
exists a holomorphic involution τ : X → X such that g(X)− g(Y ) = 2, where Y = X/⟨τ⟩, τ∗ω = −ω,
and the Prym variety Prym(X, τ) = (Ω(X)−)∗/H1(X,Z)− admits a real multiplication with ω as an
eigenform. Her Ω(X, τ)− = ker(τ + id) ⊂ Ω(X) for Ω(X) — the space of holomorphic one forms on
X), and H1(X,Z)− is the anti-invariant homology of X with respect to τ .
For any genus, the set of Prym eigenforms whose Prym variety admits a multiplication by OD is
denoted ΩED, and the intersection of ΩED with a stratum H(κ) is denoted ΩED(κ).

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 ΩED(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 ΩED(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 ΩED(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 (ΩED(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 ΩED(6) ⊂ H4 is connected. The cases D = 4, 9 are covered in a
similar manner, using the fact that ΩED(1, 1) ⊂ H2 is connected.
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Infinite invariant measures for infinite-dimensional groups over finite fields

Áåñêîíå÷íûå èíâàðèàíòíûå ìåðû

äëÿ áåñêîíå÷íîìåðíûõ ãðóïï íàä êîíå÷íûìè ïîëÿìè

Grigori Olshanski
(Institute for Information Transmission Problems of RAS,

Skoltech, Higher School of Economics)

Ãðóïïû, î êîòîðûõ ïîéäåò ðå÷ü, ñîñòîÿò èç îïðåäåëåííîãî âèäà ìàòðèö áåñêîíå÷íîãî ðàçìå-
ðà ñ ýëåìåíòàìè èç êîíå÷íîãî ïîëÿ Fq. Ýòè ãðóïïû ñòðîÿòñÿ èç êîíå÷íûõ êëàññè÷åñêèõ ãðóïï.
Íåñìîòðÿ íà �áåñêîíå÷íîìåðíîñòü�, îíè ëîêàëüíî êîìïàêòíû è ïî ðÿäó ñâîèõ ñâîéñòâ ïîõîæè
íà p-àäè÷åñêèå ãðóïïû Ëè. Â ÷àñòíîñòè, äëÿ íèõ åñòü àíàëîã àëãåáðû Ëè, ïðèñîåäèíåííîãî è
êîïðèñîåäèíåííîãî äåéñòâèÿ. ß ðàññêàæó î òîì, ÷òî èçâåñòíî îá èíâàðèàíòíûõ ìåðàõ äëÿ êî-
ïðèñîåäèíåííîãî äåéñòâèÿ.

Íà îñíîâå ñîâìåñòíûõ ðàáîò ñ Cesar Cuenca [arXiv:2102.01947, arXiv:2206.07320].

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

Î íåòðèâèàëüíûõ ãèïåðáîëè÷åñêèõ ìíîæåñòâàõ

â ñåìåéñòâàõ äèôôåîìîðôèçìîâ òîðà

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

Äàííûé äîêëàä ïîñâÿùåí ÷èñëåííîìó è àíàëèòè÷åñêîìó èññëåäîâàíèþ îäíîïàðàìåòðè÷åñêèõ
è äâóõïàðàìåòðè÷åñêèõ ñåìåéñòâ äèôôåîìîðôèçìîâ äâóìåðíîãî è òðåõìåðíîãî òîðîâ, êàæäîå
èç êîòîðûõ çàäà¼òñÿ ïîñðåäñòâîì ñóïåðïîçèöèè ïðÿìîãî ïðîèçâåäåíèÿ îòîáðàæåíèé Ì¼áèóñà
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è àëãåáðàè÷åñêîãî àâòîìîðôèçìà òîðà. Íàõîäÿòñÿ áèôóðêàöèîííûå çíà÷åíèÿ ïàðàìåòðîâ, ïðè
ïåðåõîäå ÷åðåç êîòîðûå ðîæäàþòñÿ îäíîìåðíûå áàçèñíûå ìíîæåñòâà.

Îòîáðàæåíèå Ì¼áèóñà ïðåäñòàâëÿåò ñîáîé äèôôåîìîðôèçì îêðóæíîñòè, êîòîðûé çàâèñèò îò
äâóõ ïàðàìåòðîâ ε ∈ (−1; 1), v ∈ [−0.5; 0.5] è èìååò ñëåäóþùóþ ñòðóêòóðó: ïðè ε = v = 0 îíî
ÿâëÿåòñÿ òîæäåñòâåííûì; ïðè ε ̸= 0, v ̸= 0 îíî ÿâëÿåòñÿ äèôôåîìîðôèçìîì Ìîðñà-Ñìåéëà ñ
äâóìÿ íåïîäâèæíûìè òî÷êàìè: èñòî÷íèê è ñòîê. Åñòåñòâåííûì îáðàçîì îïðåäåëÿþòñÿ ïðÿìîå
ïðîèçâåäåíèå äâóõ îòîáðàæåíèé Ì¼áèóñà è ïðÿìîå ïðîèçâåäåíèå òðåõ îòîáðàæåíèé Ì¼áèóñà,
äåéñòâóþùèå íà äâóìåðíîì è òðåõìåðíîì òîðàõ ñîîòâåòñòâåííî. Ïðÿìîå ïðîèçâåäåíèå äâóõ îòîá-
ðàæåíèé Ì¼áèóñà ïðè ε ̸= 0, v ∈ [−0.5; 0.5] ÿâëÿåòñÿ äèôôåîìîðôèçìîì Ìîðñà-Ñìåéëà, ïðè ýòîì
åãî íåáëóæäàþùåå ìíîæåñòâî ñîñòîèò èç 4-õ íåïîäâèæíûõ òî÷åê: èñòî÷íèêîâîé, ñòîêîâîé è äâóõ
ñåäëîâûõ. Ïðÿìîå ïðîèçâåäåíèå òðåõ îòîáðàæåíèé Ì¼áèóñà, ÿâëÿþùååñÿ ïðè ε ̸= 0, v ∈ [−0.5; 0.5]
äèôôåîìîðôèçìîì Ìîðñà-Ñìåéëà, èìååò íåáëóæäàþùåå ìíîæåñòâî, ñîñòîÿùåå èç 8-ìè íåïî-
äâèæíûõ òî÷åê: èñòî÷íèêîâîé, ñòîêîâîé è øåñòè ñåäëîâûõ.

Äëÿ ñåìåéñòâà, çàäàííîãî ñóïåðïîçèöèåé ïðÿìîãî ïðîèçâåäåíèÿ äâóõ îòîáðàæåíèé Ì¼áèóñà
è àëãåáðàè÷åcêîãî àâòîìîðôèçìà Àíîñîâà, ïðè çíà÷åíèè ïàðàìåòðà v = 0 ïîëó÷åíû ñëåäóþùèå
ðåçóëüòàòû. Àíàëèòè÷åñêè äîêàçàíî, ÷òî ïðè çíà÷åíèè ïàðàìåòðà ε ∈ [−0.245; 0] äèôôåîìîðôèç-
ìû ñåìåéñòâà ÿâëÿþòñÿ òîïîëîãè÷åñêè ñîïðÿæåííûìè äèôôåîìîðôèçìàìè Àíîñîâà. ×èñëåííî
ïîêàçàíî, ÷òî ïðè ε ∈ (ε∗;−0.245] äèôôåîìîðôèçìû ðàññìàòðèâàåìîãî ñåìåéñòâà òàêæå îñòà-
þòñÿ òîïîëîãè÷åñêè ñîïðÿæåííûìè (ε∗-áèôóðêàöèîííîå çíà÷åíèå ïàðàìåòðà). Ïðè ε = ε∗ äèô-
ôåîìîðôèçì ñåìåéñòâà óæå íå ÿâëÿåòñÿ ñòðóêòóðíî óñòîé÷èâûìè, íî òîïîëîãè÷åñêè ñîïðÿæåí
äèôôåîìîðôèçìó Àíîñîâà. Ïðè ïåðåõîäå ÷åðåç çíà÷åíèå ïàðàìåòðà ε∗ ïðîèñõîäèò áèôóðêàöèÿ
¾âèëêà¿, â ðåçóëüòàòå êîòîðîé ñåäëîâàÿ íåïîäâèæíàÿ òî÷êà äèôôåîìîðôèçìà Àíîñîâà ìåíÿ-
åò ñâîé òèï è ñòàíîâèòñÿ èñòî÷íèêîì, â åå îêðåñòíîñòè ðîæäàþòñÿ äâå ñåäëîâûå íåïîäâèæíûå
òî÷êè. Ïðè çíà÷åíèÿõ ïàðàìåòðà ε èç èíòåðâàëà (−0.6; ε∗) íåáëóæäàþùåå ìíîæåñòâî êàæäîãî
äèôôåîìîðôèçìà èç ðàññìàòðèâàåìîãî ñåìåéñòâà ñîñòîèò èç èñòî÷íèêîâîé íåïîäâèæíîé òî÷êè
è îäíîìåðíîãî ãèïåðáîëè÷åñêîãî àòòðàêòîðà.

Äëÿ äâóõïàðàìåòðè÷åñêîãî ñåìåéñòâà äèôôåîìîðôèçìîâ äâóìåðíîãî òîðà (ε ̸= 0, v ̸= 0),
çàäàííîãî ñóïåðïîçèöèåé ïðÿìîãî ïðîèçâåäåíèÿ äâóõ îòîáðàæåíèé Ì¼áèóñà è àëãåáðàè÷åcêîãî
àâòîìîðôèçìà Àíîñîâà, ïîêàçàíî, ÷òî äëÿ êàæäîãî v ̸= 0 èç ïðîìåæóòêà v ∈ (−0.1; 0.1) ñó-
ùåñòâóåò òàêîå çíà÷åíèå ïàðàìåòðà ε = ε∗(v), ïðè êîòîðîì ñåìåéñòâî ïðåòåðïåâàåò áèôóðêàöèþ
¾ñåäëî-óçåë¿. Â ýòîì ñëó÷àå óæå â ìîìåíò áèôóðêàöèè íàáëþäàåòñÿ íåãèïåðáîëè÷åñêèé îäíîìåð-
íûé àòòðàêòîð. ×èñëåííî ïîëó÷åíî, ÷òî äî áèôóðêàöèè äèôôåîìîðôèçìû ÿâëÿþòñÿ òîïîëîãè-
÷åñêè ñîïðÿæåííûìè äèôôåîìîðôèçìàìè Àíîñîâà. Ïîñëå áèôóðêàöèè ïðè ε ∈ (−0.6; ε∗(v)), v ∈
(−0.1; 0.1) íåáëóæäàþùåå ìíîæåñòâî êàæäîãî äèôôåîìîðôèçìà èç ðàññìàòðèâàåìîãî ñåìåéñòâà
ñîñòîèò èç îäíîìåðíîãî ãèïåðáîëè÷åñêîãî àòòðàêòîðà è èñòî÷íèêîâîé íåïîäâèæíîé òî÷êè.

Òàêæå ñ ïîìîùüþ ÷èñëåííîãî ýêñïåðèìåíòà èññëåäîâàíî îäíîïàðàìåòðè÷åñêîå ñåìåéñòâî (v =
0), çàäàííîå ñóïåðïîçèöèåé ïðÿìîãî ïðîèçâåäåíèÿ òðåõ îòîáðàæåíèé Ì¼áèóñà è íåãèïåðáîëè÷å-
ñêîãî àëãåáðàè÷åñêîãî àâòîìîðôèçìà. Óñòàíîâëåíî, ÷òî ïðè ε ∈ (ε∗; 0) íåáëóæäàþùåå ìíîæåñòâî
êàæäîãî äèôôåîìîðôèçìà èç ðàññìàòðèâàåìîãî ñåìåéñòâà ñîñòîèò èç äâóõ áàçèñíûõ ìíîæåñòâ,
êàæäîå èç êîòîðûõ ãîìåîìîðôíî äâóìåðíîìó òîðó. Îäíî ÿâëÿåòñÿ àòòðàêòîðîì, äðóãîå - ðåïåë-
ëåðîì, è îãðàíè÷åíèå äèôôåîìîðôèçìîâ íà êàæäûé èç ýòèõ òîðîâ ÿâëÿåòñÿ äèôôåîìîðôèçìîì
Àíîñîâà. Ïðè ïåðåõîäå ÷åðåç çíà÷åíèå ïàðàìåòðà ε∗ ïðîèñõîäèò äâå áèôóðêàöèè ¾âèëêà¿. Ïðè
ε ∈ (−0.6; ε∗) íåáëóæäàþùåå ìíîæåñòâî êàæäîãî äèôôåîìîðôèçìà èç ðàññìàòðèâàåìîãî ñåìåé-
ñòâà ñîñòîèò èç äâóõ íåòðèâèàëüíûõ ïîâåðõíîñòíûõ áàçèñíûõ ìíîæåñòâ (îäíîìåðíûé àòòðàêòîð
è îäíîìåðíîå ñåäëîâîå áàçèñíîå ìíîæåñòâî) è äâóõ òðèâèàëüíûõ áàçèñíûõ ìíîæåñòâ (èñòî÷íè-
êîâàÿ è ñåäëîâàÿ íåïîäâèæíûå òî÷êè).

Äàííûé äîêëàä ïîäãîòîâëåí íà ðåçóëüòàòàõ ñîâìåñòíîé ðàáîòû ñ Â.Ç. Ãðèíåñîì, À.Î. Êàçà-
êîâûì, Ä.È. Ìèíöåì.

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 Lf – a
knot in the generating class of the fundamental group of the manifold S2 × S1. 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 L0 = {s} × S1 have an energy function – the
Lyapunov function, the set of critical points of which coincides with a chain recurrent set. Any Hopf
knot L ⊂ S2 × S1 is smoothly homotopic to the knot L0, 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. Pixton. 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(µ) of all automorphisms of a standard probability space (X,B, µ) is equipped
with the complete Halmos metric ρ. Distance between automorphisms S and T is defined by the
formula

ρ(S, T ) =
∑
i

2−i
(
µ(SAi∆TAi) + µ(S−1Ai∆T

−1Ai)
)
,

where {Ai} is some fixed family of sets, dense in the algebra B. A property of automorphisms is
called typical (generic) if some Gδ-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 Ext(S) all skew
products R over S (extensions of S), defined by the formula

R(x, y) = (Sx,Rxy), x ∈ X, y ∈ Y,
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where {Rx} is a measurable family of automorphisms of the space (Y, µ).We set Y = X, leaving aside
finite extensions, for which |Y | < ∞. Let us consider the closed subspace Ext(S) with the Halmos
metric on Aut(µ ⊗ µ). The class of extensions containing a Gδ-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 α (see [2]).

Theorem 1. α-Entropy for some sequence α distinguishes an automorphism S with zero classical
entropy and its typical extensions R: the α-entropy of S is equal to zero, but the α-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 (Tni → 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 mixing is preserved via typical extensions.
The extension R = (S,Rx) induces a cocycle

C(S, n, x) = RSn−1xRSn−2x . . . RSxRx.

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 mixing automorphism S has local rigidity: for any ε > 0, set
A ⊂ X of positive measure and sufficiently large natural n there exists A′ of positive measure such
that A′, SnA′ ⊂ A and ρ(C(S, n, x), Id) < ε for all x ∈ 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 [1], 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 φ has a global physical measure such that its square does
not coincide with the global physical measure of the square of φ.

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

References
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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, [1] 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 Rn for a second order elliptic differential operator A(x, ∂). The
differential equation is of divergent form and the boundary operator B(x, ∂) are of Robin type:{

Au = f in D,
B = 0 on ∂D,

where the boundary ∂D of the bounded domain D is assumed to be a Lipschitz surface. We distinguish
a closed subset Y ⊂ ∂D in order to control growth of problem’s solutions near Y . We prove that the
pair (A(x, ∂), B(x, ∂)) 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 [6] 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

Ìàñøòàáèðîâàííàÿ ýíòðîïèÿ ãðóïïîâûõ äåéñòâèé

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

Íîâûé ïîäõîä ê îïèñàíèþ öåíòðàëüíûõ ìåð

äëÿ ãðàôà Þíãà è ãðàôîâ òèïà Ãåëüôàíäà-Öåòëèíà

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

Íåäàâíî âûÿñíèëîñü, ÷òî äëÿ íåêîòîðûõ âàæíûõ ãðàôîâ, öåíòðàëüíûå ìåðû, èìåþùèå îá-
øèðíóþ è äîëãóþ èñòîðèþ, äîïóñêàþò, òåì íå ìåíåå, ïðîñòîå êîìáèíàòîðíîå îïèñàíèå è ñîîòâåò-
ñòâóþùóþ òåîðåìó ñóùåñòâîâàíèÿ è åäèíñòâåííîñòè òàêèõ ìåð ïðè çàäàííûõ ïðåäåëüíûõ ðàñ-
ïðåäåëåíèÿõ. Ïðè ýòîì äîêàçàòåëüñòâî ñîâåðøåííî ñâîáîäíî îò îáû÷íûõ òðóäíûõ âû÷èñëåíèé,
ñâîéñòâåííûõ ïðèìåíåíèþ îáùåãî ýðãîäè÷åñêîãî ìåòîäå. Â ñäåëàííîì íàáëþäåíèè öåíòðàëüíûå
ìåðû íàïðÿìóþ ñâÿçûâàþòñÿ ñ ëèáî ñ áåðíóëëèåâñêîé ìåðîé ñ òåìè æå ÷àñòîòàìè ëèáî ñ âèð-
òóàëüíîé áåðíóëëèåâñêîé ìåðîé â ñëó÷àå ðàâíûõ ÷àñòîò. Ïåðâûå ïðèìåíåíèÿ ýòîãî íàáëþäåíèÿ
ñîäåðæàòñÿ â ðàáîòàõ [1, 2]

Ñïèñîê ëèòåðàòóðû

[1] À. Âåðøèê. Îäíîìåðíûå öåíòðàëüíûå ìåðû íà íóìåðàöèÿõ óïîðÿäî÷åííûõ ìíîæåñòâ. Ôóíêö.
àíàëèç è åãî ïðèë. 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 CJ

Alexander Khramov (Novosibirsk State University)
Estimates and asymptotics for convergence rate in birth and death processes
Îöåíêè è àñèìïòîòèêà ñêîðîñòè ñõîäèìîñòè äëÿ ïðîöåññîâ ðîæäåíèÿ è ãèáåëè

Alexey 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
Î êîìáèíàòîðíîé ñëîæíîñòè íåêîòîðûõ êëàññîâ áèëüÿðäîâ â ìíîãîóãîëüíèêàõ

Konstantin Nelaev (Higher School of Economics, Moscow)
On the number of ergodic invariant measures for IETs with flips
Î ÷èñëå ýðãîäè÷åñêèõ èíâàðèàíòíûõ ìåð ïåðåêëàäûâàíèé îòðåçêîâ ñ ôëèïàìè
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