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Abstracts

Òèìóð Áàòåíåâ (ÑÏáÃÓ)

Ïðåäñòàâëÿþùèå ñèñòåìû èç ÿäåð Êîøè

Â äîêëàäå áóäåò îïèñàíà ýëåìåíòàðíàÿ êîíñòðóêöèÿ ïðåäñòàâëÿþùèõ ñèñòåì

èç ÿäåð Êîøè â ïðîñòðàíñòâàõ Õàðäè Hp, 1 ≤ p < ∞ è A(D), à òàêæå ïðåä-

ñòàâëÿþùèõ ñèñòåì èç âîñïðîèçâîäÿùèõ ÿäåð â íåêîòîðîì êëàññå âåñîâûõ ïðî-

ñòðàíñòâ Õàðäè.

Yurii Belov (Saint-Petersburg State University)

Gabor frames for rational functions

Let g be a function from L2(R). With every α, β > 0 we connect the Gabor system

G(g, α, β) of time-frequency shifts of g,

G(g, α, β) = {e2πiαmxg(x− βn)}, m, n ∈ Z.

The main question of Gabor analysis is to describe frame set, i.e. to describe pairs

α, β such that the system G(g, α, β) generates a frame in L2(R).
Until recently only a few examples of functions g with complete description of the

frame set were known. The answer has been obtained for the Gaussian (Lyubarskii,

Seip), truncated and symmetric exponential functions (Jannsen), the hyperbolic

secant (Jannsen). Despite numerous e�orts little progress has been done until 2011.

A breakthrough was achieved by Grochenig, Romero and St�ockler who considered

the class of totally positive functions of �nite type and, by using another approach,

Gaussian totally positive functions of �nite type. We managed to �nd a new class

of functions with complete description of frame set � rational functions of Herglotz

type. This was done by combination of classical theory of entire functions with

some ideas from dynamical systems. We also proved some other results for arbitrary

rational functions and some results for non-lattice Gabor systems. The talk is based

on joint works with A. Kulikov and Yu. Lyubarskii.

Èâàí Áî÷êîâ (ÑÏáÃÓ)

Íóëè Äçåòà-ôóíêöèè Õåëñîíà ñ êîíå÷íûì ÷èñëîì

çíà÷åíèé

Äçåòà-ôóíêöèÿ Õåëñîíà îïðåäåëÿåòñÿ êàê

ζχ(s) =

∞∑
n=1

χ(n)n−s
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äëÿ ïîëíîñòüþ ìóëüòèïëèêàòèâíîé χ. Åñòåñòâåííûé âîïðîñ, ïîñòàâëåííûé Ê.

Ñåéïîì � êàêîå ìîæåò áûòü ìíîæåñòâî íóëåé è ïîëþñîâ äçåòà-ôóíêöèè Õåë-

ñîíà?

Äàííûé äîêëàä ïðèçâàí ÷àñòè÷íî îòâåòèòü íà ýòîò âîïðîñ. Â ÷àñòíîñòè,

áóäåò äîêàçàíî, ÷òî â ïîëîñå 21
40 < ℜs < 1 ìíîæåñòâî íóëåé è ïîëþñîâ ìîæåò

áûòü ëþáûì ëîêàëüíî êîíå÷íûì ìíîæåñòâîì. Áîëåå òîãî, äëÿ ýòîãî äîñòàòî÷íî

ðàññìàòðèâàòü ôóíêöèè χ ñ ëþáûì êîíå÷íûì ÷èñëîì çíà÷åíèé, áîëüøèì 2,

ïðè ýòîì ôóíêöèÿ χ ìîæåò áûòü ïîñòðîåíà êîíñòðóêòèâíî.

Sergei Kalmykov (Shanghai Jiao Tong University, Keldysh Institute of

Applied Mathematics, Institute of Applied Mathematics FEB RAS)

On Bernstein- and Markov-type inequalities

Polynomial inequalities have various applications. For example, in approximation

theory they are fundamental in establishing converse results, i.e., when one deduces

smoothness from a given rate of approximation (see e.g. [1, p. 241]). In this talk

we discuss classical Bernstein- and Markov-type inequalities for polynomials and

rational functions as well as their recent generalizations. Mainly, we are interested

in the results obtained with the help of potential theory and geometric function

theory of a complex variable (for details see the surveys [2] and [3]). Key tools of

proofs will be also considered.

This is based joint work with V. Dubinin, B. Nagy and V. Totik.

References

[1] Borwein P., Erd?lyi T., Polynomials and polynomial inequalities. Graduate Texts

in Mathematics, 161. Springer-Verlag, New York, 1995.

[2] Dubinin V.N., �Methods of geometric function theory in classical and modern

problems for polynomials.� Russ. Math. Surv., 67 (4): 599�684, 2012.

[3] Kalmykov S., Nagy B., Totik V., �Bernstein- and Markov-type inequalities.�

Surv. Approx. Theory, 9: 1�17, 2021.

Mark Malamud (RUDN)

Riesz basis property of root vectors system for n× n Dirac

type operators

In this talk we investigate spectral properties of selfadjoint and non-selfadjoint

boundary value problems (BVP) for the following �rst order system of ordinary

di�erential equations

Ly = −iB(x)−1
(
y′+Q(x)y

)
= λy, B(x) = B(x)∗, y = col(y1, . . . , yn), x ∈ [0, ℓ],

on a �nite interval [0, ℓ]. Here Q ∈ L1([0, ℓ];Cn×n) is a potential matrix and B ∈
L∞([0, ℓ];Rn×n) is an invertible self-adjoint diagonal �weight� matrix. If n = 2m

and B(x) = diag(−Im, Im) this equation is equivalent to Dirac equation of order n.

Our �rst main result is the existence of triangular transformation operators for

such equation under certain conditions on the entries of B(x). The case of constant



4

B(x) = B is investigated in [1]. Here we discuss applications of this result to

the spectral properties of BVP associated with the above equation subject to BC

U(y) = Cy(0) +Dy(ℓ) = 0, rank(C D) = n.

As a �rst application of this result, we show that the deviation of the characteristic

determinants ∆(λ)−∆0(λ) of perturbed and unperturbed (with Q = 0) BVPs is a

Fourier transform of a certain summable function explicitly expressed via kernels of

the transformation operators. In turn, this representation leads to the asymptotic

formula λm = λ0
m + o(1) as m → ∞, for the eigenvalues {λm}m∈Z and {λ0

m}m∈Z
of perturbed and unperturbed (Q = 0) regular BVPs, respectively. In the case of

n = 2 and constant matrix B(x) = B both results are obtained in [2].

Further, we prove that the system of root vectors of the above BVP constitutes

a Riesz basis in a certain weighted L2-space, provided that the boundary conditions

are strictly regular. Along the way, we also establish completeness, uniform minimality

and asymptotic behavior of root vectors. The case of constant matrix B(x) = B

was investigated in [2], [3].

The main results are applied to establish asymptotic behavior of eigenvalues and

eigenvectors, and the Riesz basis property for the dynamic generator of spatially

non-homogenous damped Timoshenko beam model. We also found a new case when

eigenvalues have an explicit asymptotic, which to the best of our knowledge is new

even in the case of constant parameters of the model.

This is a joint work with Anton Lunyov partially published in preprint [4]. The

work is supported by a grant of the Government of the Russian Federation for the

state support of scienti�c research, carried out under the supervision of leading

scientists, agreement 075-15-2021-602
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Âëàäèìèð Êàïóñòèí (Ñàíêò-Ïåòåðáóðãñêîå îòäåëåíèå

Ìàòåìàòè÷åñêîãî èíñòèòóòà èì. Â.À. Ñòåêëîâà)

Î êàíîíè÷åñêîé ñèñòåìå ñ äèàãîíàëüíûì ãàìèëüòîíèàíîì,

ñâÿçàííîé ñ äçåòà-ôóíêöèåé Ðèìàíà
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Â ðàáîòå àâòîðà [1] áûëî ïîñòðîåíî êîíêðåòíîå ïðîñòðàíñòâî äå Áðàíæà, ñî-

äåðæàùåå êñè-ôóíêöèþ Ðèìàíà, äåë¼ííóþ íà ìíîãî÷ëåí ñòåïåíè 3, è ñîîò-

âåòñòâóþùàÿ ýòîìó ïðîñòðàíñòâó êàíîíè÷åñêàÿ ñèñòåìà ñ äèàãîíàëüíûì ãà-

ìèëüòîíèàíîì � ïàðà äèôôåðåíöèàëüíûõ óðàâíåíèé ïåðâîãî ïîðÿäêà íà ïî-

ëóîñè. Ýòîò ðåçóëüòàò ïîçâîëÿåò ñòðîèòü îïåðàòîðû � îäíîìåðíûå âîçìóùå-

íèÿ äèôôåðåíöèàëüíûõ îïåðàòîðîâ, ñïåêòð êîòîðûõ ñîâïàäàåò ñî ìíîæåñòâîì

íåòðèâèàëüíûõ íóëåé äçåòà-ôóíêöèè Ðèìàíà, ðàçâ¼ðíóòûì íà âåùåñòâåííóþ

ïðÿìóþ. Ïðè ýòîì íå óòî÷íÿëîñü, êàêèì îáðàçîì óñòðîåíà ïàðà âåêòîðîâ, îïðå-

äåëÿþùèõ âîçìóùåíèå; åñëè îäèí èç íèõ ëåãêî ïîñòðîèòü ÿâíî, òî äðóãîé óæå

íåïîñðåäñòâåííî ñâÿçàí ñ äçåòà-ôóíêöèåé. Öåëüþ äîêëàäà ÿâëÿåòñÿ ïðîÿñíå-

íèå âèäà íåäîñòàþùåãî âåêòîðà.

Îñíîâîïîëàãàþùèì ôàêòîì òåîðèè ïðîñòðàíñòâ äå Áðàíæà è êàíîíè÷åñêèõ

ñèñòåì ÿâëÿåòñÿ ñóùåñòâîâàíèå àíàëîãà ïðåîáðàçîâàíèÿ Ôóðüå � óíèòàðíîãî

îïåðàòîðà, äåéñòâóþùåãî èç ãèëüáåðòîâà ïðîñòðàíñòâà êàíîíè÷åñêîé ñèñòåìû

íà ïðîñòðàíñòâî äå Áðàíæà. Â îáñóæäàåìîì ñëó÷àå ýòîò îïåðàòîð ïðåäñòàâëÿ-

åòñÿ â âèäå ñóïåðïîçèöèè ïÿòè åñòåñòâåííûõ óíèòàðíûõ îïåðàòîðîâ, ñðåäè êî-

òîðûõ îñîáóþ ðîëü èãðàþò äâà èç íèõ, ïðåäñòàâëÿþùèå ñîáîé ñòàíäàðòíîå ïðå-

îáðàçîâàíèå Ëàïëàñà è ïðåîáðàçîâàíèå Ìåëëèíà, ïîíèìàåìîå îñîáûì îáðàçîì.

Ãðóáî ãîâîðÿ, ïî ôóíêöèè, ïðåäñòàâëÿþùåé ñîáîé ìîäèôèêàöèþ êñè-ôóíêöèè

Ðèìàíà, ñ ïîìîùüþ îáðàòíîãî ïðåîáðàçîâàíèÿ Ìåëëèíà ñòðîèòñÿ ïðåîáðàçî-

âàíèå Ëàïëàñà ñîîòâåòñòâóþùåãî åé ýëåìåíòà ïðîñòðàíñòâà êàíîíè÷åñêîé ñè-

ñòåìû â òåðìèíàõ òåòà-ôóíêöèè ßêîáè.

Ñïèñîê ëèòåðàòóðû

[1] Êàïóñòèí Â.Â., �Ìíîæåñòâî íóëåé äçåòà-ôóíêöèè Ðèìàíà êàê òî÷å÷íûé

ñïåêòð îïåðàòîðà.� Àëãåáðà è àíàëèç, 33 (4): 107�124, 2021.

Èëüÿ Ëîïàòèí (Ìàòåìàòè÷åñêèé èíñòèòóò èì. Â.À. Ñòåêëîâà

ÐÀÍ)

Î ñêàëÿðíîé çàäà÷å ðàâíîâåñèÿ äëÿ GN -ñèñòåì

Â 2018 ãîäó â ðàìêàõ äåÿòåëüíîñòè ïî îáîáùåíèþ òåîðèè Ã. Øòàëÿ íà ïî-

ëèíîìû Ýðìèòà�Ïàäå Ñ. Ï. Ñóåòèíûì â ðàáîòå [4] áûë ïðåäëîæåí íîâûé

ïîäõîä ê îïèñàíèþ ñëàáîé àñèìïòîòèêè ïîëèíîìîâ Ýðìèòà�Ïàäå äëÿ ñèñòåì

ôóíêöèé ìàðêîâñêîãî òèïà. Îí îñíîâàí íà ðàññìîòðåíèè ñêàëÿðíîé òåîðåòèêî-

ïîòåíöèàëüíîé çàäà÷è ðàâíîâåñèÿ ñ âíåøíèì ãàðìîíè÷åñêèì ïîëåì, ïîñòàâëåí-

íîé íà êîìïàêòíîé ðèìàíîâîé ïîâåðõíîñòè. Â [4] ýòîò ìåòîä áûë ïðîèëëþñòðè-

ðîâàí íà ïðèìåðå ðåøåíèÿ ìîäåëüíîé çàäà÷è î ñëàáîé àñèìïòîòèêå ïîëèíîìîâ

Ýðìèòà�Ïàäå òèïà I äëÿ îáîáù¼ííîé ñèñòåìû Íèêèøèíà ñïåöèàëüíîãî âèäà

ℵ0 èç äâóõ ôóíêöèé; â ðàáîòå [2] îí áûë ðàñïðîñòðàí¼í íà ìèíèìàëüíî áîëåå

îáùóþ GN -ñèñòåìó ℵg. Îñíîâíîå ðàçëè÷èå ìåæäó ñèñòåìàìè ℵ0 è ℵg ãåîìåò-

ðè÷åñêîå. Â îáîçíà÷åíèÿõ ðàáîòû [1] èì ñîîòâåòñòâóþò ãðàôû Γ0(V0, E0, O0) è

Γg(Vg, Eg, Og) ñîîòâåòñòâåííî; ïðè ýòîì V0 = Vg = {0, 1, 2}, O0 = Og = 0, íî äëÿ

Γ0 ìíîæåñòâî (0, 1) ñîñòîèò èç îäíîãî ýëåìåíòà, à äëÿ Γg � èç g + 1 ýëåìåíòà.

Ïðåäåëüíàÿ ìåðà ñîîòâåòñòâóþùèõ ïîëèíîìîâ Ýðìèòà�Ïàäå â [2] îïèñàíà â

òåðìèíàõ ñêàëÿðíîé òåîðåòèêî-ïîòåíöèàëüíîé çàäà÷è ðàâíîâåñèÿ íà ãèïåðýë-

ëèïòè÷åñêîé ðèìàíîâîé ïîâåðõíîñòè ðîäà g ñ âíåøíèì ãàðìîíè÷åñêèì ïîëåì



6

log |Φ(z)| îòíîñèòåëüíî ÿäðà

g◦(z,∞(1), t)− log |z − t|,

ãäå g◦ � ◦-íîðìèðîâàííàÿ áèïîëÿðíàÿ ôóíêöèÿ Ãðèíà [5], z � òî÷êà íà ïîâåðõ-
íîñòè, z = π(z) � å¼ îáðàç ïðè êàíîíè÷åñêîì ïðîåêòèðîâàíèè íà ðèìàíîâó

ñôåðó, Φ(z) � ôóíêöèÿ, êîíôîðìíî îòîáðàæàþùàÿ ðàññìàòðèâàåìóþ ðèìàíî-

âó ïîâåðõíîñòü íà ðèìàíîâó ñôåðó. Â ñëó÷àå g = 0 ñèñòåìà ℵg ïåðåõîäèò â ℵ0,

à âûøåîïèñàííîå ÿäðî è âíåøíåå ïîëå � â òàêîâûå èç ðàáîòû [4].

Â [3] äëÿ áûëî ïîêàçàíî, ÷òî äëÿ ñèñòåìû ℵ0 ðàññìàòðèâàåìàÿ ñêàëÿðíàÿ çà-

äà÷à ðàâíîâåñèÿ íà ðèìàíîâîé ïîâåðõíîñòè ýêâàâëåíòíà âåêòîðíîé òåîðåòèêî-

ïîòåíöèàëüíîé çàäà÷å ðàâíîâåñèÿ íà ïëîñêîñòè [1], â òåðìèíàõ êîòîðîé òðàäè-

öèîííî è îïèñûâàåòñÿ ñëàáàÿ àñèìïòîòèêà ïîëèíîìîâ Ýðìèòà�Ïàäå. Â äîêëàäå

ïîéä¼ò ðå÷ü î äîêàçàòåëüñòâå àíàëîãè÷íîãî ðåçóëüòàòà äëÿ ℵg,

Èññëåäîâàíèå âûïîëíåíî çà ñ÷¼ò ãðàíòà Ðîññèéñêîãî íàó÷íîãî ôîíäà https://rscf.ru/project/19-

11-00316/ � 19-11-00316.
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[4] Ñóåòèí Ñ.Ï., �Îá ýêâèâàëåíòíîñòè ñêàëÿðíîé è âåêòîðíîé çàäà÷ ðàâíîâå-

ñèÿ äëÿ ïàðû ôóíêöèé, îáðàçóþùåé ñèñòåìó Íèêèøèíà.� Ìàòåì. çàìåòêè,

106 (6): 904�916, 2019.

[5] ×èðêà Å.Ì., �Ïîòåíöèàëû íà êîìïàêòíîé ðèìàíîâîé ïîâåðõíîñòè.� Êîì-
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Âëàäèìèð Ëûñîâ (Èíñòèòóò ïðèêëàäíîé ìàòåìàòèêè èì. Ì.Â.

Êåëäûøà ÐÀÍ)

Âåêòîðíûå ðàâíîâåñíûå ìåðû è ðàñïðåäåëåíèÿ íóëåé

ìíîãî÷ëåíîâ ñîâìåñòíîé îðòîãîíàëüíîñòè äèñêðåòíîé

ïåðåìåííîé

Ìíîãî÷ëåíû, îðòîãîíàëüíûå îòíîñèòåëüíî äèñêðåòíûõ ìåð, èìåþò ìíîãî÷èñ-

ëåííûå ïðèëîæåíèÿ [1,2]. Ïåðâûå ðåçóëüòàòû [3,4] î ïðåäåëüíîì ðàñïðåäåëåíèè

íóëåé òàêèõ ìíîãî÷ëåíîâ ñâÿçàíû ñ çàäà÷àìè ðàâíîâåñèÿ ëîãàðèôìè÷åñêîãî

ïîòåíöèàëà ñ êîíñòðåéíîì è âíåøíèì ïîëåì. Â òîæå âðåìÿ èçâåñòíî, ÷òî âåê-

òîðíûå çàäà÷è ðàâíîâåñèÿ îòâå÷àþò [5] çà ðàñïðåäåëåíèå íóëåé ìíîãî÷ëåíîâ

ñîâìåñòíîé îðòîãîíàëüíîñòè îòíîñèòåëüíî íåïðåðûâíûõ âåñîâ.
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Ìû ïîêàæåì, ÷òî ðàñïðåäåëåíèå íóëåé ñîâìåñòíî îðòîãîíàëüíûõ ìíîãî÷ëå-

íîâ äèñêðåòíîé ïåðåìåííîé îïèñûâàåòñÿ øèðîêèì êëàññîì âåêòîðíûõ ðàâíî-

âåñíûõ ìåð â çàäà÷àõ ñ êîíñòðåéíîì è âíåøíèì ïîëåì. Ðàññêàæåì î íîâûõ ëþ-

áîïûòíûõ ýôôåêòàõ, ñâÿçàííûõ ñ âûìåòàíèåì ìåð â êîìïëåêñíóþ ïëîñêîñòü,

ñì. [6]. Â êà÷åñòâå ïðèìåðà ïîäðîáíî îáñóäèì ïðèìåð ñîâìåñòíî-îðòîãîíàëüíûõ

ìíîãî÷ëåíîâ Êðàâ÷óêà [7], êîòîðûé ìîòèâèðîâàë äàííîå èññëåäîâàíèå.

Èññëåäîâàíèå âûïîëíåíî ïðè ïîääåðæêå Ìîñêîâñêîãî öåíòðà ôóíäàìåí-

òàëüíîé è ïðèêëàäíîé ìàòåìàòèêè, ñîãëàøåíèå 075-15-2022-283 ñ Ìèíîáðíàóêè

ÐÔ.
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Il'dar Musin (Institute of Mathematics with Computer Centre of Ufa

Scienti�c Centre of RAS)

Fourier transforms of rapidly decreasing functions

New spaces of rapidly decreasing in�nitely di�erentiable functions on Rn will be

de�ned in the talk. They are introduced with a help of a family of separately radial

convex functions on Rn satisfying some technical conditions and very similar in

construction to Gelfand�Shilov spaces Sα [1]. For all of them Paley�Wiener type

theorems are obtained. Using some recent facts of convex analysis it will be shown

that the Gelfand�Shilov space WM [1] is a particular case of one of these spaces.

References

[1] Gelfand I.M., Shilov G.E., Generalized functions, Vol. 2, Academic Press, New

York, 1968.

Pavel Mozolyako (Saint-Petersburg State University)

Weighted Hardy embedding on the bi-tree
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Let Γ be a poly-tree, i.e. a collection of dyadic rectangles on Rn (Cartesian product

of usual dyadic intervals on R) with natural order by inclusion.

The Hardy operator and its 'adjoint' are

If(R) :=
∑
R⊂Q

f(Q)

I∗f(Q) :=
∑
R⊂Q

f(R).

We are investigating the action of this operator from L2(Γ, w−1) to L2(Γ, µ), or,

which is the same, I∗ from L2(Γ, µ−1) to L2(Γ, w), where w and µ are just collections

of non-negative weights attached to the elements of Γ. If for given µ,w the Hardy

operator is bounded, we call (µ,w) the trace measure-weight pair.

In this talk we consider a special case � the dimension n is either 2 or 3 and the

weight w is a product weight (a typical case is just w ≡ 1). We give a couple of

descriptions of such pairs in potential theoretical terms: capacitary and energy

conditions. We give a short exposition of two-dimensional results, and discuss

problems that arise with increasing the dimension. We also establish a connection

to weighted Dirichlet spaces on the polydisc.

Nikolay Osipov (PDMI)

Interpretable collective intelligence of non-rational human

agents

We outline how to create a mechanism that provides an optimal way to elicit,

from an arbitrary group of experts, the probability of the truth of an arbitrary

logical proposition together with collective information that has an explicit form and

interprets this probability. Namely, we provide strong arguments for the possibility

of the development of a self-resolving prediction market with play money that

incentivizes direct information exchange between experts. Such a system could, in

particular, motivate experts from all over the world to collectively solve scienti�c

or medical problems in a very e�cient manner. In our main considerations about

real experts, they are not assumed to be Bayesian and their behavior is described

by utilities that satisfy the von Neumann�Morgenstern axioms only locally.

Roman Romanov (Saint-Petersburg State University)

Determinantal processes and division invariant spaces

We explore the link between determinantal point processes and Hilbert spaces of

functions invariant with respect to division. The class of spaces under consideration

extends the classical de Branges spaces of entire functions. The spaces correspoding

to determinantal processes are shown to have integrable reproducing kernel. Analytic

properties of the elements of these spaces are investigated.

The talk is based on a joint work with Alexander Bufetov. The work is supported

by RFBR (Russian Foundation for Basic Research, grant No 20-51-14001).
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Bull. London Math. Soc., 51, 267�277, 2019.

Roman Romanov (Saint-Petersburg State University)

Determinantal processes and division invariant spaces

We explore the link between determinantal point processes and Hilbert spaces of

functions invariant with respect to division. The class of spaces under consideration

extends the classical de Branges spaces of entire functions. The spaces correspoding

to determinantal processes are shown to have integrable reproducing kernel. Analytic

properties of the elements of these spaces are investigated.

The talk is based on a joint work with Alexander Bufetov. The work is supported

by RFBR (Russian Foundation for Basic Research, grant No 20-51-14001).

[1] A. Bufetov and R. Romanov, �Division subspaces and integrable kernels�,

Bull. London Math. Soc., 51, 267�277, 2019.

Á.Í. Õàáèáóëëèí (ÁÃÓ)

Ïîëíîòà ýêñïîíåíöèàëüíûõ ñèñòåì â ïðîñòðàíñòâàõ

ãîëîìîðôíûõ ôóíêöèé è òåîðåìà Õåëëè î ïåðåñå÷åíèÿõ

âûïóêëûõ ìíîæåñòâ

Ñèñòåìà ôóíêöèé èç òîïîëîãè÷åñêîãî âåêòîðíîãî ïðîñòðàíñòâà H ïîëíà, åñëè

çàìûêàíèå åå ëèíåéíîé îáîëî÷êè ñîâïàäàåò ñ H. Íà êîìïàêòàõ C â êîìïëåêñ-

íîé ïëîñêîñòè C ðàññìàòðèâàåì â êà÷åñòâå ìîäåëüíîãî áàíàõîâû ïðîñòðàíñòâà

ôóíêöèé f : C → C, íåïðåðûâíûõ íà C è îäíîâðåìåííî ãîëîìîðôíûõ âî âíóò-

ðåííîñòè C, ñî ñòàíäàðòíîé íîðìîé

∥f∥ := sup {|f(z)||z ∈ C} ,

êîòîðîå ñîäåðæèò ëþáûå ýêñïîíåíöèàëüíûå ñèñòåìû

ExpZ := {w 7→ ezw, w ∈ C|z ∈ Z},

ãäå Z � íå áîëåå ÷åì ñ÷åòíîå ïîïàðíî ðàçëè÷íûõ òî÷åê-ïîêàçàòåëåé íà C.
Îáçîð ïî ïîëíîòå òàêèõ ñèñòåì ìîæíî íàéòè â [1].

Ìîòèâèðîâêà ðàññìàòðèâàåìûõ ãåîìåòðè÷åñêèõ âîïðîñîâ � èññëåäîâàíèå óñëî-

âèé, ïðè êîòîðûõ ñèñòåìà ExpZ ñ ïîêàçàòåëÿìè Z, ÿâëÿáùèìèñÿ íóëÿìè íåêî-

òîðîé ñóììû (êîíå÷íîãî èëè áåñêîíå÷íîãî) ñåìåéñòâà öåëûõ ôóíêöèé ýêñïî-

íåíöèàëüíîãî òèïà, ïîëíà èëè íåò â óêàçàííûõ âûøå ïðîñòðàíñòâàõ ôóíêöèé.

Êîãäà C � âûïóêëûé êîìïàêò, ýòà çàäà÷à îêàçàëàñü òåñíî ñâÿçàííîé ñ òåîðåìîé

Õåëëè î ïåðåñå÷åíèè âûïóêëûõ ìíîæåñòâ â ñëåäóþùåé òðàêòîâêå [2], [3].

Ïóñòü C è S � äâà ìíîæåñòâà â êîíå÷íîìåðíîì åâêëèäîâîì ïðîñòðàíñòâå íàä

ïîëåì âåùåñòâåííûõ ÷èñåë R, çàäàííûå ñîîòâåòñòâåííî êàê ïåðåñå÷åíèÿ è êàê
îáúåäèíåíèÿ íåêîòîðûõ ïîäìíîæåñòâ ýòîãî ïðîñòðàíñòâà. Äàþòñÿ êðèòåðèè,
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ïðè êîòîðûõ íåêîòîðûé ïàðàëëåëüíûé ïåðåíîñ, ò.å. ñäâèã, ìíîæåñòâà C ïîë-

íîñòüþ ïîêðûâàåò (ñîîòâåòñòâåííî ñîäåðæèò, ñîîòâåòñòâåííî ïåðåñåêàåò) ìíî-

æåñòâî S. Ýòè êðèòåðèè è ïîäîáíûå èì ôîðìóëèðóþòñÿ â òåðìèíàõ ãåîìåòðè-

÷åñêèõ, àëãåáðàè÷åñêèõ è òåîðåòèêî-ìíîæåñòâåííûõ ðàçíîñòåé ïîäìíîæåòñâ,

ïîðîæäàþùèõ C è S, îïîðíûõ ôóíêöèé ìíîæåñòâ C è S, à òàêæå ñìåøàííûõ

ïëîùàäåé âûïóêëûõ ìíîæåñòâ â C èëè îáúåìîâ â Rn, n = 1, 2, 3, . . . . Îòäåëüíî

îáñóæäàåòñÿ äâóìåðíûé ñïåöèôè÷åñêèé ñëó÷àé, êîãäà ìíîæåñòâà íåîãðàíè÷å-

íû, äëÿ ÷åãî èñïîëüçóþòñÿ äîïîëíèòåëüíûå õàðàêòåðèñòèêè ìíîæåñòâ.

Ïîëó÷åííûå â [3], [4], [5] íà îñíîâå ýòèõ ãåîìåòðè÷åñêèõ ðàññìîòðåíèé ðå-

çóëüòàòû ïî ïîëíîòå ñèñòåì ExpZ èëè ñîîòâåòñòâóþùèå ýêâèâàëåíòíûå èì

òåîðåìû åäèíñòâåííîñòè äëÿ öåëûõ ôóíêöèé ýêñïîíåíöèàëüíîãî òèïà áóäóò

äîïîëíåíû íåäàâíèìè íîâûìè.

Èññëåäîâàíèå âûïîëíåíî çà ñ÷åò ãðàíòà Ðîññèéñêîãî íàó÷íîãî ôîíäà 22-21-

00026.
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Ramis Khasyanov (Saint-Petersburg State University)

The Bohr radius problem for the derivatives of analytic

functions

Let X,Y be Banach spaces of analytic functions in the disc D = {|z| ≤ 1}. Let
f(z) =

∑∞
n=0 anz

n. We need to �nd the maximum R for which

∥f∥X ≤ 1 =⇒ ∥
∞∑

n=0

|an|(Rz)n∥Y ≤ 1.

We will call such R the Bohr radius from X to Y and denote RX→Y . If X and

Y coincide, just write RX . The classical Bohr theorem [1] states that RH∞ = 1/3.

In this talk we will discuss the recent results related to this task. Let us consider

the problem of �nding the Bohr radius of the weighted Bloch spaces.

Theorem 1. Let B(ω) be weighed Bloch space. Then RB(ω) ≥
1√
2
. Moreover the

inequality
∣∣∣∣∣∣∑n≥0 |an|

( z√
2

)n∣∣∣∣∣∣
B(ω)

≤ ||f ||B(ω) is sharp if and only if there exists

r0 ∈
[ 1√

2
, 1
]
, such that for all r ∈ [0, 1) the inequality

ω(r)

ω(r0)
≤ min

(
2− r

r0
;

√
2r0 + r√
2r + r0

)
holds.
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Next we consider the Bohr radius problem in the space of analytic functions

H∞
(1) :=

{
f(z) =

∑
n≥0 anz

n, z ∈ D : ∥f∥H∞
(1)

:= |a0| + supz∈D |f ′(z)| < ∞
}
.

Bappaditya Bhowmik and Nilanjan Das showed [2] that RH∞→H∞
(1)

= 1−
√
2/3 =

0.183503.... We obtained lower and upper estimates for RH∞
(1)

→H∞ . We also apply

our results to the inequalities for subordinate functions.

Theorem 2. 0.872664... ≤ RH∞
(1)

→H∞ ≤
(
1 +

1

2
W

(−2

e2

))1/2

= 0.892643...,

where W (x) is Lambert function: x = W (x)eW (x).

R E F E R E N C E S
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Âëàäèìèð Øåìÿêîâ (ÑÏáÃÓ)

Ðàñïðåäåëåíèå íóëåé ñóìì ÿäåð Êîøè

Ðàáîòà ïîñâÿùåíà âîïðîñàì ðàñïðåäåëåíèè íóëåé ñóìì ÿäåð Êîøè è èõ ïðî-

èçâîäíîé. Ñôîðìóëèðîâàíû ïðèìåðû, ãèïîòåçû è ðåçóëüòàòû î ðàñïðåäåëåíèè

íóëåé äðóãèõ èññëåäîâàòåëåé, óòî÷íåíî ðàñïðåäåëåíèå íóëåé ïðè áîëåå ñèëü-

íîì îãðàíè÷åíèè, ïî ñðàâíåíèþ ñ òåîðåìîé K.Langley è J.Rossi.


