
Analysis Days in Sirius

Program

Time Monday, 16.10 Tuesday, 17.10

10.00-10.50 Peller Dubtsov

11.00-11.50 Borodin Vodopyanov

11.50-12.10 Co�ee-break Co�ee-break

12.10-12.45 Romanov Osipov

12.55-13.30 Lukashov Komarov

13.30-15.00 Lunch Lunch

15.00-15.35 Semenov Baranov

15.45-16.20 Mkrtchyan Kuznetsov

16.20-16.40 Co�ee-break Co�ee-break

16.40-17.40 Skopina 3 Bessonov 2

17.50-18.50 Skopina 4 Bessonov 3

Time Wednesday, 18.10

Open Problem Session:

Mozolyako, Belov, Bessonov, Dobronravov, Dobronravov

16.00-19.00 Batenev, Shemyakov, Khasyanov, Proko�ev, Fedorovskiy

Bochkov, Egorov, Zavolokin, Borovikov, Borisov

Oleynik, Posadskiy, Nikitin, Matveev, Gorbunov

Time Thursday, 19.10

10.00-10.50 Vinogradov

11.00-11.50 Melentievich

11.50-12.10 Co�ee-break

12.10-12.45 Lysov

12.55-13.30 Isaev

13.20-15.00 Lunch

15.00-15.35 Dyachenko

15.45-16.20 Komlov

16.20-16.40 Co�ee-break

16.40-17.15 Bagapsh

17.25-18.00 Lopatin

Time Friday, 20.10

10.00-10.50 Nasyrov

11.00-11.50 Beloshapka

11.50-12.10 Co�ee-break

12.10-13.00 Bufetov

13.10-14.00 Malamud

14.00-15.00 Lunch
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Abstracts

À. Áàãàïø (ÔÈÖ ÈÓ ÐÀÍ)

Î ìåòîäàõ ïîñòðîåíèÿ ôóíêöèè Ãðèíà äëÿ ñèëüíî

ýëëèïòè÷åñêèõ ñèñòåì â îáëàñòÿõ íà ïëîñêîñòè

Îáñóæäàþòñÿ ìåòîäû ïîñòðîåíèÿ ôóíêöèè Ãðèíà è ïîëó÷åíèÿ èíòåãðàëüíûõ

ïðåäñòàâëåíèé äëÿ ðåøåíèé ñèëüíî ýëëèïòè÷åñêèõ ñèñòåì âòîðîãî ïîðÿäêà ñ

ïîñòîÿííûìè êîýôôèöèåíòàìè â îáëàñòÿõ íà ïëîñêîñòè. Ðàññìàòðèâàåìûå ñè-

ñòåìû ñ ïîìîùüþ àôôèíûõ çàìåí ïåðåìåííûõ è èñêîìûõ ôóíêöèé ïðèâîäÿòñÿ

ê êàíîíè÷åñêîìó âèäó ñ äâóìÿ ïàðàìåòðàìè τ , σ ∈ [0, 1). Êîãäà τ = σ = 0, èìå-

åì ñèñòåìó óðàâíåíèé Ëàïëàñà. Åñëè æå σ = 0, íî τ ̸= 0, òî ïîëó÷àåì òàê

íàçûâàåìóþ êîñîñèììåòðè÷åñêóþ ñèñòåìó. Åå ðåøåíèÿ ïðåäñòàâëÿþòñÿ â âèäå

ñóììû äâóõ ãîëîìîðôíûõ ôóíêöèé îò ïåðåìåííûõ zτ = z−τz è z. Â íåêîòîðûõ

îáëàñòÿõ óäàåòñÿ ïîñòðîèòü ôóíêöèþ Ãðèíà äëÿ êîñîñèììåòðè÷åñêîé ñèñòåìû

ñ ïîìîùüþ ôóíêöèè Øâàðöà, âûðàæàþùåé íà ãðàíèöå îáëàñòè zτ ÷åðåç z. Õî-

òÿ äëÿ ðàçíûõ ó÷àñòêîâ ãðàíèöû ìîãóò âîçíèêàòü ðàçíûå ôóíêöèè Øâàðöà,

îäíàêî â ñëó÷àå òàêèõ îáëàñòåé, êàê, íàïðèìåð, ïîëîñà èëè óãîë, ìîæíî ïîäî-

áðàòü ôóíêöèè, èíâàðèàíòíûå îòíîñèòåëüíî çàìåíû îäíîé ôóíêöèè Øâàðöà

íà äðóãóþ. Ñ ïîìîùüþ òàêèõ ôóíêöèé ñòðîèòñÿ ôóíêöèÿ Ãðèíà. Îáùèé ñëó-

÷àé äâóõïàðàìåòðè÷åñêîé ñèñòåìû èçó÷àåòñÿ ñ ïîìîùüþ ðàññìîòðåíèÿ åå êàê

âîçìóùåíèÿ êîñîñèììåòðè÷åñêîé ñèñòåìû ïî ïàðàìåòðó σ.

À.Ä. Áàðàíîâ (ÑÏáÃÓ)

Ôàêòîðèçàöèÿ ìíîãî÷ëåíîâ è àíàëèòè÷åñêèõ ôóíêöèé ñ

îöåíêàìè

Â 2004 ãîäó À.Ë. Âîëüáåðã ïîñòàâèë ñëåäóþùèé âîïðîñ. Âåðíî ëè, ÷òî äëÿ

ëþáîãî àíàëèòè÷åñêîãî ìíîãî÷ëåíà p ñòåïåíè 2n ñóùåñòâóåò ôàêòîðèçàöèÿ p =

p1p2, ãäå p1, p2 � ìíîãî÷ëåíû ñòåïåíè, äëÿ êîòîðûõ èìååò ìåñòî �îáðàòíîå

íåðàâåíñòâî Ãåëüäåðà�

∥p1∥L2(T)∥p2∥L2(T) ≤ C∥p∥L1(T)

ñ íåêîòîðîé àáñîëþòíîé (íå çàâèñÿùåé îò p è n) êîíñòàíòû C? Çäåñü T � åäè-

íè÷íàÿ îêðóæíîñòü â êîìïëåêñíîé ïëîñêîñòè.

Îòâåò íà âîïðîñ Âîëüáåðãà íåèçâåñòåí. Â äîêëàäå ìû îáñóäèì ðÿä áëèçêèõ

çàäà÷ è îòêðûòûõ âîïðîñîâ.
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Â.Ê. Áåëîøàïêà (ÌÃÓ)

Î ñëîæíîñòè àíàëèòè÷åñêèõ ôóíêöèé äâóõ ïåðåìåííûõ

Â ðåçóëüòàòå èññëåäîâàíèé ïîñëåäíèõ ëåò ïî âîïðîñàì ñëîæíîñòè àíàëèòè÷å-

ñêèõ ôóíêöèé ñôîðìèðîâàëñÿ îïðåäåëåííûé ïîäõîä ê òàêèì çàäà÷àì (òåîðèÿ

àíàëèòè÷åñêîé ñëîæíîñòè). Ýòîò ïîäõîä òåñíî ñâÿçàí ñ êîìïëåêñíûì àíàëèçîì,

äèôôåðåíöèàëüíîé è êîììóòàòèâíîé àëãåáðîé, äèôôåðåíöèàëüíîé ãåîìåòðè-

åé, ôóíêöèîíàëüíûì àíàëèçîì, ëîãèêîé è òåîðèåé ÷èñåë. Ïðè ýòîì ýòîò ïîäõîä

îðãàíè÷íî âêëþ÷àåò èñïîëüçîâàíèå ñèñòåì êîìïüþòåðíîé àëãåáðû. Â ðàìêàõ

ýòîãî ïîäõîäà áûë ïîëó÷åí ðÿä êîíêðåòíûõ ðåçóëüòàòîâ. Ïîëó÷åíà òåîðåìà î

êëàññèôèêàöèè ôóíêöèé ïî òèïàì ñòàáèëèçàòîðà â êàëèáðîâî÷íîé ãðóïïå, äà-

íî îïèñàíèå àëãåáðàè÷åñêèõ ôóíêöèé ñëîæíîñòè îäèí, à òàêæå ìíîãèõ äðóãèõ.

Àâòîð ïëàíèðóåò äàòü îïèñàíèå ýòîãî ïîäõîäà, ñôîðìóëèðîâàòü íåêîòîðûå

íåäàâíèå ðåçóëüòàòû è èìåþùèåñÿ ïðîáëåìû.

Ï.À. Áîðîäèí (ÌÃÓ)

Çàäà÷à î ïëàòêå

Äîêëàä ïîñâÿùåí ñëåäóþùåé íåðåøåííîé çàäà÷å, âîçíèêøåé â òåîðèè êâàíòî-

âàííûõ ïðèáëèæåíèé: âåðíî ëè, ÷òî ðàçíîñòîðîííèé ëèïøèöåâ îáðàç êâàäðà-

òà â ãèëüáåðòîâîì ïðîñòðàíñòâå ïîðîæäàåò ïëîòíóþ àääèòèâíóþ ïîëóãðóïïó?

Ïðèâîäÿòñÿ ðåçóëüòàòû î ïîëîæèòåëüíîì îòâåòå íà ýòîò âîïðîñ â ðàçëè÷íûõ

÷àñòíûõ ñëó÷àÿõ, èç êîòîðûõ âûâîäèòñÿ èçâåñòíàÿ òåîðåìà Êîðåâààðà: äëÿ

âñÿêîé îãðàíè÷åííîé îäíîñâÿçíîé îáëàñòè D êîìïëåêñíîé ïëîñêîñòè íàèïðî-

ñòåéøèå äðîáè ñ ïîëþñàìè íà ãðàíèöå D ïëîòíû â ïðîñòðàíñòâå A(D)ôóíêöèé,

ãîëîìîðôíûõ â D.

À.È. Áóôåòîâ (ÌÈÀÍ, ÑÏáÃÓ, ÈÏÏÈ)

Ìóëüòèïëèêàòèâíûé õàîñ

Ãëàâíûé ðåçóëüòàò äîêëàäà � ñõîäèìîñòü ñëó÷àéíûõ öåëûõ ôóíêöèé, ñîïîñòaâ-

ëÿåìûõ ðåàëèçàöèÿì ñèíóñ-ïðîöåñà, ê ãàóññîâó ìóëüòèïëèêàòèâíîìó õàîñó. Ðå-

çóëüòàò óñòàíàâëèâàåòñÿ êàê â ñóáêðèòè÷åñêîì, òàê è â êðèòè÷åñêîì ðåæèìå.
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Î.Ë. Âèíîãðàäîâ (ÑÏáÃÓ)

Ïðèáëèæåíèå òðèãîíîìåòðè÷åñêèìè ìíîãî÷ëåíàìè è

öåëûìè ôóíêöèÿìè

êîíå÷íîé ñòåïåíè â áàíàõîâûõ èäåàëüíûõ ïðîñòðàíñòâàõ

Äîêëàä ïîñâÿùåí ïðèáëèæåíèþ ôóíêöèé, çàäàííûõ íà âåùåñòâåííîé îñè, â

ïðîñòðàíñòâàõ, íå èíâàðèàíòíûõ îòíîñèòåëüíî ñäâèãà. Ðàññìàòðèâàåòñÿ êëàññ

áàíàõîâûõ èäåàëüíûõ ïðîñòðàíñòâ, â êîòîðûõ îïåðàòîðû óñðåäíåíèÿ ïî Ñòåê-

ëîâó ðàâíîìåðíî îãðàíè÷åíû. Äîêàçûâàåòñÿ, ÷òî îïåðàòîðû ñâåðòêè ñ ÿäðàìè,

èìåþùèìè ñóììèðóåìóþ ãîðáàòóþ ìàæîðàíòó, îãðàíè÷åíû â ýòèõ ïðîñòðàí-

ñòâàõ. Ñ ïîìîùüþ ñâåðòî÷íûõ îïåðàòîðîâ óñòàíàâëèâàþòñÿ ïðÿìûå è îáðàò-

íûå òåîðåìû òåîðèè ïðèáëèæåíèÿ òðèãîíîìåòðè÷åñêèìè ìíîãî÷ëåíàìè è öå-

ëûìè ôóíêöèÿìè êîíå÷íîé ñòåïåíè. Â êà÷åñòâå ñòðóêòóðíûõ õàðàêòåðèñòèê

èñïîëüçóþòñÿ ñòåïåíè îòêëîíåíèé ñðåäíèõ Ñòåêëîâà, â òîì ÷èñëå íåöåëûå.

Òåîðåìû äëÿ ïåðèîäè÷åñêèõ è íåïåðèîäè÷åñêèõ ôóíêöèé ïîëó÷àþòñÿ åäèíûì

ìåòîäîì. Êàê ÷àñòíûå ñëó÷àè ïîëó÷àþòñÿ èçâåñòíûå òåîðåìû î ïðèáëèæåíèè

â âåñîâûõ ïðîñòðàíñòâàõ, ïðîñòðàíñòâàõ Ëåáåãà ñ ïåðåìåííûì ïîêàçàòåëåì è

äðóãèõ êîíêðåòíûõ ïðîñòðàíñòâàõ.

Ñ.Ê. Âîäîïüÿíîâ (Sobolev Institute RAS)

Íîâûå ðåçóëüòàòû êâàçèêîíôîðìíîãî àíàëèçà

Òåîðèÿ êâàçèêîíôîðìíûõ îòîáðàæåíèé â Rn, n ≥ 2, íà÷àëî êîòîðîé ïîëîæåíî

â ðàáîòàõ 60-ûõ ãîäîâ ïðîøëîãî âåêà, ñòèìóëèðîâàëà ðàçëè÷íûå îáîáùåíèÿ,

êàæäîå èç êîòîðûõ èìååò ñâîþ îáëàñòü ïðèìåíåíèÿ è ñïåöèôè÷åñêèå ìåòîäû

äîêàçàòåëüñòâ. Ìû ðàññìîòðèì îñíîâíûå ýòàïû ðàçâèòèÿ êâàçèêîíôîðìíîãî

àíàëèçà: îò êëàññè÷åñêîé òåîðèè ôóíêöèé äî åå ñîâðåìåííîãî ñîñòîÿíèÿ. Îñ-

íîâíàÿ öåëü � ñôîðìóëèðîâàòü íîâóþ îáîáùàþùóþ êîíöåïöèþ, ñîäåðæàùóþ

â êà÷åñòâå ÷àñòíîãî ñëó÷àÿ áîëüøèíñòâî èññëåäóåìûõ â ëèòåðàòóðå êëàññîâ

îòîáðàæåíèé.

Áóäåì ãîâîðèòü, ÷òî ãîìåîìîðôèçì ψ : D → D′ îáëàñòåé D,D′ â Rn, n ≥ 2,

ïðèíàäëåæèò êëàññó Qq,p;ω, ãäå ω : D′ → (0,∞) � âåñîâàÿ ôóíêöèÿ, åñëè äëÿ

ëþáîãî êóáè÷åñêîãî êîëüöà U = Q(x,R) \Q(x, r) ⊂ D′ ñ ïðîîáðàçîì ψ−1(U) =

ψ−1(Q(x,R)) \ ψ−1(Q(x, r)) â D âåðíî íåðàâåíñòâî

(1) cap
1
q
q (ψ

−1(U);L1
q(D)) ≤

Kp cap
1
p
p (U ;L1

p(D
′;ω)), 1 < q = p <∞,

Ψ
1
σ
q,p(U) cap

1
p
p (U ;L1

p(D
′;ω)), 1 < q < p <∞,

ãäå Kp ∈ (0,∞) � íåêîòîðàÿ êîíñòàíòà, à Ψq,p � íåêîòîðàÿ îãðàíè÷åííàÿ

êâàçèàääèòèâíàÿ ôóíêöèÿ ìíîæåñòâà íà ñèñòåìå Oc(D) îòêðûòûõ ìíîæåñòâ, à

σ îïðåäåëÿåòñÿ èç 1
σ = 1

q −
1
p , åñëè 1 < q < p <∞, è σ = ∞, åñëè 1 < q < p <∞.

Îêàçûâàåòñÿ [1, Òåîðåìà 18], ÷òî ãîìåîìîðôèçì ψ : D → D′ ïðèíàäëåæèò

êëàññó Qq,p;ω òîãäà è òîëüêî òîãäà, êîãäà âûïîëíÿåòñÿ ëþáîå èç äâóõ óñëîâèé.
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(1) ψ ∈ W 1
q,loc(D) èìååò êîíå÷íîå èñêàæåíèå: Dψ(x) = 0 ïî÷òè âñþäó íà

Z = {x ∈ D | detDψ(x) = 0}, è îïåðàòîðíàÿ ôóíêöèÿ èñêàæåíèÿ

(2) D ∋ x→ Kq,p(x, ψ) =


|Dψ(x)|

| detDψ(x)|
1
p ω

1
p (ψ(x))

, åñëè detDψ(x) ̸= 0,

0, åñëè detDψ(x) = 0,

ïðèíàäëåæèò Lσ(D).

(2) Îïåðàòîð êîìïîçèöèè ψ∗ : L1
p(D

′;ω) ∩ Liploc(D
′) → L1

q(D) îãðàíè÷åí,

1 < q ≤ p <∞. Çäåñü ψ∗(f) = f ◦ ψ äëÿ f ∈ L1
p(D

′;ω) ∩ Liploc(D
′).

Çàìåòèì, ÷òî ãîìåîìîðôèçìû êëàññà Qn,n;1 ñóòü êâàçèêîíôîðìíûå îòîáðà-

æåíèÿ; ãîìåîìîðôèçìû êëàññà Qq,p;1 ñîâïàäàþò ñ êëàññàìè îòîáðàæåíèé ðà-

áîòû Âîäîïüÿíîâà Ñ.K. è Óõëîâà À.Ä. [2], à ãîìåîìîðôèçìû êëàññà Qn,n;ω �

ñ êëàññàìè îòîáðàæåíèé ìîíîãðàôèè [3].

Ãîìåîìîðôèçìû êëàññà Qq,p;ω ïðè θ ≡ 1 è n−1 ≤ q < p = n ìîæíî ðàññìàò-

ðèâàòü êàê ñåìåéñòâà äîïóñòèìûõ äåôîðìàöèé â çàäà÷àõ íåëèíåéíîé òåîðèè

óïðóãîñòè [4].

Äëÿ ãîìåîìîðôèçìîâ êëàññà Qq,p;ω óñòàíîâëåíû íîâûå ðåçóëüòàòû, íå èìå-

þùèå àíàëîãîâ â êëàññè÷åñêîé òåîðèè, íàïðèìåð, íåçàâèñèìîñòü êëàññà îòîá-

ðàæåíèé îò ïðèìåíåíèÿ ìîäóëüíîãî èëè åìêîñòíîãî îïðåäåëåíèé [5], à òàêæå

ñîâïàäåíèå âñåõ ôóíêöèé ìíîæåñòâà, âîçíèêàþùèõ ëèáî ïðè ôóíêöèîíàëüíîì

îïðåäåëåíèè, ëèáî àëãåáðàè÷åñêîì èëè ãåîìåòðè÷åñêîì îïðåäåëåíèÿõ [6].

Ñïèñîê ëèòåðàòóðû

[1] Âîäîïüÿíîâ Ñ.Ê. Î ðåãóëÿðíîñòè îòîáðàæåíèé, îáðàòíûõ ê ñîáîëåâñêèì, è òåîðèÿ Qq,p-

ãîìåîìîðôèçìîâ, Ñèá. ìàò. æóðí., 61, nr. 6, 1257�1299 (2020).

[2] Âîäîïüÿíîâ Ñ.Ê., Óõëîâ À.Ä. Êëàññû Ñîáîëåâà è (P,Q)-êâàçèêîíôîðìíûå îòîáðàæåíèÿ,

Ñèá. ìàò. æóðí., 39, nr. 4, 776�795 (1998).

[3] Martio O., Ryazanov V., Srebro U., and Yakubov E. Moduli in Modern Mapping Theory �

New York: Springer, 2008.

[4] Molchanova A., Vodopyanov S. Injectivity almost everywhere and mappings with �nite

distortion in nonlinear elasticity, Calc. Var., 59, nr. 17 (2020).

[5] Âîäîïüÿíîâ Ñ.Ê. Îá ýêâèâàëåíòíîñòè äâóõ ïîäõîäîâ ê çàäà÷àì êâàçèêîíôîðìíîãî àíà-

ëèçà, Ñèá. ìàò. æóðí., 62, nr. 6, 1252�1270 (2021).

[6] Âîäîïüÿíîâ Ñ.Ê. Î ñîâïàäåíèè ôóíêöèé ìíîæåñòâà â êâàçèêîíôîðìíîì àíàëèçå, Ìàòå-

ìàòè÷åñêèé ñáîðíèê, 213, nr. 9, 3�33 (2022).

Å.Ñ.Äóáöîâ (ÏÎÌÈ ÐÀÍ)

Íîñèòåëè ïëþðèãàðìîíè÷åñêèõ ìåð íà òîðå è ñôåðå

Ïóñòü D îáîçíà÷àåò ïîëèäèñê Dn èëè îòêðûòûé åäèíè÷íûé øàð Bn èç Cn,
n ≥ 2. Ìåðà µ, çàäàííàÿ íà ãðàíèöå Øèëîâà ∂D, íàçûâàåòñÿ ïëþðèãàðìîíè-

÷åñêîé, åñëè èíòåãðàë Ïóàññîíà P [µ] ÿâëÿåòñÿ ïëþðèãàðìîíè÷åñêîé ôóíêöèåé

â îáëàñòè D. Â ñèëó îáùåãî ïðèíöèïà íåîïðåäåëåííîñòè ïëþðèãàðìîíè÷åñêàÿ

ìåðà µ íå ìîæåò áûòü ñêîíöåíòðèðîâàíà íà ñëèøêîì ìàëîì ìíîæåñòâå, òàê

êàê îïðåäåëåíèå íàêëàäûâàåò íà ñïåêòð ìåðû µ âåñüìà ñèëüíîå îãðàíè÷åíèå.

Â äîêëàäå îáñóæäàþòñÿ êîíêðåòíûå óñëîâèÿ, êîòîðûì óäîâëåòâîðÿþò íîñè-

òåëè ïëþðèãàðìîíè÷åñêèõ ìåð. Â ÷àñòíîñòè, ïîëó÷åíî òî÷íîå îãðàíè÷åíèå íà
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õàóñäîðôîâó ðàçìåðíîñòü íîñèòåëÿ äëÿ ïëþðèãàðìîíè÷åñêîé ìåðû, çàäàííîé

íà òîðå ∂Dn ïðè n ≥ 2.

Èññëåäîâàíèå âûïîëíåíî çà ñ÷¼ò ãðàíòà Ðîññèéñêîãî íàó÷íîãî ôîíäà �23-

11-00171, https://rscf.ru/project/23-11-00171/.

Alexander Dyachenko (Keldysh Insitute RAS)

Revisiting a theorem by Katkova and Vishnyakova on total

positivity

In [1], Katkova and Vishnyakova gave a su�cient condition for a matrix to be totally

positive (i.e. all its minors are positive). Namely, they proved that a matrix (ai,j)
n
i,j=0

is totally positive if

ai,jai+1,j+1 > Cai+1,jai,j+1 with C = 4 cos2
π

n

for all i, j = 0, . . . , n− 1. Moreover, the constant C is shown to be sharp. Our aim

will be to somewhat extend this striking result by improving certain steps it its

proof. We also give an application of the result in combinatorics.

Ñïèñîê ëèòåðàòóðû

[1] Olga M. Katkova, Anna M. Vishnyakova. On su�cient conditions for the total positivity and

for the multiple positivity of matrices, Linear Algebra Appl. 416 (2006), no. 2�3, 1083�1097.

K.Ï. Èñàåâ (ÁÃÓ)

Öåëûå ôóíêöèè òèïà ñèíóñà äëÿ âûïóêëûõ

áåñêîíå÷íîóãîëüíèêîâ

Íàìè îïðåäåëÿåòñÿ êëàññ âûïóêëûõ áåñêîíå÷íîóãîëüíèêîâ D íà êîìïëåêñíîé

ïëîñêîñòè, äëÿ êîòîðûõ ñóùåñòâóåò öåëàÿ ôóíêöèÿ L, îáëàäàþùàÿ ñâîéñòâàìè

ïîðîæäàþùåé ôóíêöèè áàçèñîâ èç ýêñïîíåíò â ãèëüáåðòîâûõ ïðîñòðàíñòâàõ

ôóíêöèé, àíàëèòè÷åñêèõ â îáëàñòè D.

Ì.À. Êîìàðîâ (ÂëÃÓ)

Î ïðèáëèæåíèÿõ íàèïðîñòåéøèìè äðîáÿìè, ïîëþñû

êîòîðûõ

ëåæàò íà åäèíè÷íîé îêðóæíîñòè

Íàèïðîñòåéøèìè äðîáÿìè (ÍÄ) ïîðÿäêà n ïî ïðåäëîæåíèþ Å.Ï. Äîëæåíêî

ïðèíÿòî íàçûâàòü ðàöèîíàëüíûå ôóíêöèè, ïðåäñòàâëÿþùèåñÿ â âèäå ëîãàðèô-

ìè÷åñêèõ ïðîèçâîäíûõ àëãåáðàè÷åñêèõ ïîëèíîìîâ ñòåïåíè n. Íà÷èíàÿ ñ 60-õ

ãîäîâ â íàó÷íîé øêîëå ß. Êîðåâààðà èññëåäîâàëèñü àïïðîêñèìàöèè òàêèìè
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äðîáÿìè, âñå ïîëþñû êîòîðûõ zk ðàñïîëàãàþòñÿ íà òîì èëè èíîì ïðåäïèñàí-

íîì ìíîæåñòâå â C. Òàê, èç ðåçóëüòàòîâ Êîðåâààðà ñëåäóåò, ÷òî ëþáóþ àíàëè-

òè÷åñêóþ â åäèíè÷íîì êðóãå D = {z : |z| < 1} ôóíêöèþ f íà ëþáîì êîìïàêòå

K ⊂ D ìîæíî ñêîëü óãîäíî òî÷íî ðàâíîìåðíî ïðèáëèçèòü íàèïðîñòåéøèìè

äðîáÿìè ñ ïîëþñàìè, ëåæàùèìè íà åäèíè÷íîé îêðóæíîñòè:

(3) gn(z) =

n∑
k=1

1

z − zk
, |z1| = · · · = |zn| = 1, |z| < 1; n = 1, 2, . . . .

Â èíòåãðàëüíûõ ïðîñòðàíñòâàõ òàêèå àïïðîêñèìàöèè ñòàëè èçó÷àòüñÿ ïî

èíèöèàòèâå ×. ×óè, êîòîðûé â 1971 ãîäó ñôîðìóëèðîâàë çàäà÷ó î ñóùåñòâîâà-

íèè àáñîëþòíîé êîíñòàíòû C > 0 òàêîé, ÷òî äëÿ ëþáîé ÍÄ âèäà (3) èíòåãðàë

ïî ïëîùàäè êðóãà (èíòåðïðåòèðóåìûé êàê ñðåäíÿÿ íàïðÿæ¼ííîñòü ãðàâèòàöè-

îííîãî ïîëÿ, ñîçäàâàåìîãî âíóòðè êðóãà n òî÷å÷íûìè ìàññàìè, ðàñïîëîæåí-

íûìè â òî÷êàõ zk) äîïóñêàåò îöåíêó
∫∫

|z|<1
|gn(z)| dxdy > C > 0 (z = x + iy).

Ðåøåíèå çàäà÷è ×óè ñ êîíñòàíòîé C = π/18 áûëî ïîëó÷åíî Ä. Íüþìàíîì

(1972). Îòñþäà è èç ðåçóëüòàòîâ ×óè (1973) âûòåêàåò êðèòåðèé ïëîòíîñòè äðî-

áåé âèäà (3) â êëàññè÷åñêèõ âåñîâûõ ïðîñòðàíñòâàõ Áåðãìàíà A1
α: äðîáè gn

ïëîòíû â A1
α, åñëè è òîëüêî åñëè α > 0.

Ïðèáëèæåíèÿ íàèïðîñòåéøèìè äðîáÿìè ñ ïîëþñàìè íà îêðóæíîñòè ðàñ-

ñìàòðèâàþòñÿ è â èíòåãðàëüíûõ ïðîñòðàíñòâàõ íà äèàìåòðàõ êðóãà. Âíèìàíèå

íà òàêèå ïðèáëèæåíèÿ âïåðâûå îáðàòèë Ñ.Ð. Íàñûðîâ (2014), ñôîðìóëèðîâàâ-

øèé âîïðîñ î òîì, ïëîòíû ëè äðîáè gn â ïðîñòðàíñòâå L2[−1, 1] (îòðèöàòåëüíîå

ðåøåíèå ýòîé çàäà÷è ïîëó÷åíî àâòîðîì â 2019 ãîäó).

Â äîêëàäå îáñóæäàþòñÿ íåäàâíèå ðåçóëüòàòû, ñâÿçàííûå ñ çàäà÷àìè ×óè è

Íàñûðîâà è èõ îáîáùåíèÿìè.

À.Â. Êîìëîâ (ÌÈÀÍ)

Àïïðîêñèìàöèè Ýðìèòà-Ïàäå è ïîñòðîåíèå òðåõëèñòíîé

ïîâåðõíîñòè Íàòòîëëà

Ïóñòü f � ìíîãîçíà÷íàÿ àíàëèòè÷åñêàÿ ôóíêöèÿ â Ĉ \ {a1, . . . , ap}, ãäå aj ∈ C,
è f∞ � ôèêñèðîâàííûé ðîñòîê â ∞ ôóíêöèè f . Àïïðîêñèìàöèÿ Ïàäå ïîðÿäêà

n ðîñòêà f∞ � ýòî íàèëó÷øàÿ ðàöèîíàëüíàÿ àïïðîêñèìàöèÿ ñòåïåíè n äëÿ

f∞ â ∞. Êëàññè÷åñêàÿ òåîðåìà Øòàëÿ (1986) óòâåðæäàåò, ÷òî àïïðîêñèìàöèè

Ïàäå, ïîñòðîåííûå ïî ðîñòêó f∞ â∞, ñõîäÿòñÿ ê (îäíîçíà÷íîìó) ïðîäîëæåíèþ

ðîñòêà f∞ â îáëàñòü Ĉ \ S, ãäå S � òàê íàçûâàåìûé êîìïàêò Øòàëÿ.

Â äîêëàäå ìû ðàññìîòðèì òàêèå îáîáùåíèÿ ïîëèíîìîâ Ïàäå, êàê ïîëèíîìû

Ýðìèòà�Ïàäå òèïîâ I è II. Ê ñîæàëåíèþ, â îáùåì ñëó÷àå äëÿ ýòèõ ïîëèíî-

ìîâ àíàëîã òåîðåìû Øòàëÿ íåèçâåñòåí. Â òî æå âðåìÿ åùå â 1984 ãîäó Äæ.

Íàòòîëë íå â ïîëíîé îáùíîñòè è Å. Ì. ×èðêà, Ñ. Ï. Ñóåòèí, Ð.Â. Ïàëüâåëåâ

è À. Â. Êîìëîâ â 2017 ãîäó â îáùåì ñëó÷àå îïèñàëè àñèìïòîòè÷åñêîå ïîâå-

äåíèå óêàçàííûõ ïîëèíîìîâ Ýðìèòà�Ïàäå â ïðîñòåéøåé ñèòóàöèè, êîãäà f �

òðåõçíà÷íàÿ àëãåáðàè÷åñêàÿ ôóíêöèÿ. Â ýòîì ñëó÷àå îòâåò äàåòñÿ â òåðìèíàõ

ðèìàíîâîé ïîâåðõíîñòè f . Ñî âðåìåí Íàòòîëëà ñóùåñòâóåò åãî îáùàÿ �ïðîãðàì-

ìà�, êîòîðàÿ ãîâîðèò, ÷òî è äëÿ ëþáîé ðàññìàòðèâàåìîé íàìè ìíîãîçíà÷íîé

àíàëèòè÷åñêîé ôóíêöèè äîëæíà ñóùåñòâîâàòü òðåõëèñòíàÿ ïîâåðõíîñòü (òàê
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íàçûâàåìàÿ ïîâåðõíîñòü Íàòòîëëà), êîòîðàÿ îòâå÷àåò çà àñèìïòîòè÷åñêîå ïî-

âåäåíèå ïîëèíîìîâ Ýðìèòà�Ïàäå, ïîñòðîåííûõ ïî ýòîé ôóíêöèè. Â äîêëàäå

ìû îáñóäèì ïîñòðîåíèå ïîâåðõíîñòè Íàòòîëëà, îñíîâàííîå íà èñïîëüçîâàíèè

àíàëîãà êëàññè÷åñêîãî S-ñâîéñòâà äëÿ êîìïàêòà Øòàëÿ.

Åñëè ïîçâîëèò âðåìÿ, ìû òàêæå ðàññìîòðèì ïðèêëàäíóþ çàäà÷ó èç ìîëåêó-

ëÿðíîé ôèçèêè, â êîòîðîé äëÿ âû÷èñëåíèé èñïîëüçóþòñÿ ïîëèíîìû Ýðìèòà�

Ïàäå áåç âñÿêîãî òåîðåòè÷åñêîãî îáîñíîâàíèÿ, è ïîÿñíèì íà ïðèìåðå ïðîñòåé-

øåãî ñëó÷àÿ � òðåõçíà÷íîé àëãåáðàè÷åñêîé ôóíêöèè, ïî÷åìó ýòè âû÷èñëåíèÿ

ïðèâîäÿò ê óñïåõó.

Alexander Kuznetsov (SPbU)

Approximation of a given function by exponential functions

with a low frequency set density

Let f ∈ L2(−π, π). Then we can approximate f by linear combinations of functions
eiλn, n ∈ Z. We try to choose a set Λ with density less than 1 − c (for some

absolute constant c > 0) such that f can be approximated by linear combinations

{eiλt, t ∈ Λ}.

È.À. Ëîïàòèí (ÌÈÀÍ)

Î ëîêàëèçàöèè ñâîáîäíûõ íóëåé îäíîé ïðîáëåìû

îáðàùåíèÿ ßêîáè

Â 2021 ãîäó äîêëàä÷èêîì áûëî ïðåäëîæåíî [1] îáîáùåíèå íîâîãî ïîäõîäà [2]

ê îïèñàíèþ ñëàáîé àñèìïòîòèêè íóëåé ïîëèíîìîâ Ýðìèòà-Ïàäå äëÿ ìîäåëü-

íîé GN ñèñòåìû. Â ðàìêàõ ýòîãî ïîäõîäà ñîîòâåòñòâóþùèå ïðåäåëüíûå ìåðû

îïèñûâàþòñÿ â òåðìèíàõ ðåøåíèÿ ñêàëÿðíîé òåîðåòèêî-ïîòåíöèàëüíîé çàäà÷è

ðàâíîâåñèÿ ñ âíåøíèì ãàðìîíè÷åñêèì ïîëåì íà êîìïàêòíîé ðèìàíîâîé ïî-

âåðõíîñòè. Ïîñòàíîâêà ýòîé çàäà÷è îñóùåñòâëÿåòñÿ, â ÷àñòíîñòè, ñ ïîìîùüþ

òåõíèêè âîññòàíîâëåíèÿ ìåðîìîðôíîé ôóíêöèè íà êîìïàêòíîé ðèìàíîâîé ïî-

âåðõíîñòè ïî å¼ äèâèçîðó. Ïðè ýòîì, åñëè ðîä ïîâåðõíîñòè ïîëîæèòåëåí (êàê

â ñëó÷àå [1]), òî ýòîò äèâèçîð äîëæåí óäîâëåòâîðÿòü óñëîâèþ òåîðåìû Àáåëÿ;

ñëåäîâàòåëüíî, ÷àñòü òî÷åê (íóëåé), âõîäÿùèõ â äèâèçîð, äîëæíà óäîâëåòâî-

ðÿòü íåêîòîðîé ñèñòåìå ñîîòíîøåíèé, çàïèñàííîé â òåðìèíàõ àáåëåâûõ èíòå-

ãðàëîâ. Â äîêëàäå ÿ ðàññêàæó î ëîêàëèçàöèè ýòèõ íóëåé íà ðèìàíîâîé ïîâåðõ-

íîñòè, à òàêæå îá îãðàíè÷åíèÿõ íà ïðèìåíåíèå GRS-ìåòîäà, îáóñëîâëåííûõ

ýòîé ïðîáëåìîé.

Ñïèñîê ëèòåðàòóðû

[1] È.À. Ëîïàòèí, Îá îáîáùåíèè íîâîãî ïîäõîäà ê îïèñàíèþ ñëàáîé àñèìïòîòèêè íóëåé ïî-

ëèíîìîâ Ýðìèòà-Ïàäå äëÿ ñèñòåìû Íèêèøèíà, Ìàòåìàòè÷åñêèé ñáîðíèê, â ïå÷àòè.

[2] Ñ.Ï. Ñóåòèí, Î íîâîì ïîäõîäå ê çàäà÷å î ðàñïðåäåëåíèè íóëåé ïîëèíîìîâ Ýðìèòà�Ïàäå

äëÿ ñèñòåìû Íèêèøèíà, Êîìïëåêñíûé àíàëèç, ìàòåìàòè÷åñêàÿ ôèçèêà è ïðèëîæåíèÿ,

Ñáîðíèê ñòàòåé, Òð. ÌÈÀÍ, 301, ÌÀÈÊ ¾Íàóêà/Èíòåðïåðèîäèêà¿, Ì., 2018, 259�275.
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À.Ë.Ëóêàøîâ (ÌÔÒÈ)

Îá îäíîé ãèïîòåçå Â.Í. Ðóñàêà

Â íà÷àëå 60-õ ãîäîâ ïðîøëîãî âåêà Âàëåíòèí Íèêîëàåâè÷ Ðóñàê (1936-2022)

ââåë èíòåðïîëÿöèîííûå ïðîöåññû èç ðàöèîíàëüíûõ ôóíêöèé ñ ôèêñèðîâàííû-

ìè çíàìåíàòåëÿìè, à òàêæå âûñêàçàë èíòåðåñíóþ ãèïîòåçó, ñ íèìè ñâÿçàííóþ.

Ýòè èíòåðïîëÿöèîííûå ïðîöåññû â äàëüíåéøåì ïðèìåíÿëèñü ïðè ðåøåíèè

ðÿäà çàäà÷ òåîðèè ïðèáëèæåíèé, íî ãèïîòåçà îêàçàëàñü íåçàìå÷åííîé.

Â äîêëàäå áóäåò äàí îáçîð ðåçóëüòàòîâ, îòíîñÿùèõñÿ ê îöåíêàì ñîîòâåòñòâó-

þùèõ êîíñòàíò Ëåáåãà.

Â.Ã. Ëûñîâ (ÈÏÌ ÐÀÍ)

Î íåêîòîðûõ ñâîéñòâàõ ñòðóíû Ñòèëòüåñà òðåòüåãî

ïîðÿäêà

Äîêëàä ïîñâÿùåí ñëåäóþùåé ñïåêòðàëüíîé çàäà÷å:

−y′′′(x) = λσ(x)y(x), x ∈ (0, 1)

ñ ãðàíè÷íûìè óñëîâèÿìè y(0) = y′(0) = y(1) = 0 è äèñêðåòíîé ìåðîé σ:

σ(x) =

n∑
j=1

ajδ(x− xj), aj > 0, xj ∈ (0, 1).

Ìû îáñóäèì îñíîâíûå ñâîéñòâà ýòîé çàäà÷è, åå ñâÿçü ñ áèîðòîãîíàëüíûìè

ìíîãî÷ëåíàìè è íåïðåðûâíûìè äðîáÿìè. Òàêæå îñòàíîâèìñÿ íà íåêîòîðûõ ñî-

âðåìåííûõ ïðèëîæåíèÿõ.

Mark Malamud (RUDN)

The Birman problem for symmetric Schr�odinger operators

with compact inverse

In early 2000s M.S. Birman posed the following problem:

Problem. Let A be a closed non-negative symmetric densely de�ned operator

in a Hilbert space H and let H1 := ran(A + I). Assume that the inverse operator

(A + I)−1 : H1 → H is compact. Is it true that the resolvent of the Friedrichs'

extension AF of A is also compact?

First we discuss a complete solution to this problem in abstract setting by

showing that the Friedrichs' extension AF might have arbitrary non-negative

spectrum, for instance, it might be purely absolutely continuous while (A+ I)−1 is

compact.

The second part of the talk will be devoted to a solution to the Birman problem

regarding the Schr�odinger operators H(q) = −∆ + q ≥ 0 in Rn. Namely, we give
an explicit construction of appropriate subsets Y ⊂ Rn of zero Lebesgue measure

that determine symmetric Dirichlet type restrictions A = HY (q) ≥ 0 of H(q) to
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the domain domA = dom(HY (q)) that consist of functions from the Sobolev space

W 2,2(Rn) vanishing on Y . These restrictions meet the following properties:
1. The inverse operator (A+ I)−1 is compact;

2. Under the additional assumption that Y has zero (1, 2)-capacity and a certain

assumption on a potential q, the Friedrichs extension AF of A has continuous

(sometimes absolutely continuous) spectrum �lling the whole semiaxes R+.

As a byproduct of the above construction of the operators A = HY (q) gives

surprising explicit examples of symmetric second order elliptic operators whose

squares A2 are densely de�ned nonnegative symmetric operators that meet the

following properties:

(i) The Friedrichs' extension (A2)F of the operator A2 is A∗A and its spectrum

is discrete, i.e. the inverse operator ((A2)F )
−1 is compact;

(ii) The operator (AF )
2 is not discrete. Moreover, its spectrum is

σ((AF )
2) = σess((AF )

2) = [0,∞).

For certain potentials q (including q = 0) decreasing at in�nity the non-negative

spectrum σ((AF )
2) ∩ R+ of (AF )

2 is purely absolutely continuous.

The main results of the talk are announced in [1], [2].

The work is supported by the Ministry of Education and Science of the Russian

Federation within the framework of the state task (project number FSSF-2023-

0016).

1. M. M.Malamud, To Birman�Krein�Vishik Theory, Doklady Mathematics, Vol.

107, No. 1 (2023), p. 44�48.

2. M. M.Malamud, On the Birman problem in the theory of nonnegative symmetric

operators with compact inverse, Func. Anal. Appl., V.57, No 2 (2023), p. 111�116.

Petar Melentijevi�c

Lp norm of truncated Riesz transform and an improved

dimension-free Lp estimate for maximal Riesz transform

We prove that the Lp(Rd) norm of the maximal truncated Riesz transform in terms

of the Lp(Rd) norm of Riesz transform is dimension-free for any 2 ≤ p <∞, using

integration by parts formula for radial Fourier multipliers. Moreover, we show that

∥R∗
jf∥Lp ≤

(
2 +

1√
2

) 2
p

∥Rjf∥Lp , for p ≥ 2, d ≥ 2.

As by products of our calculations, we infer the Lp norm contractivity of the

truncated Riesz transforms Rtj in terms of Rj , and their accurate Lp norms. More

precisely, we prove:

∥Rtjf∥Lp ≤ ∥Rjf∥Lp

and

∥Rtj∥Lp = ∥Rj∥Lp ,

for all 1 < p < +∞, j ∈ {1, . . . , d} and t > 0. Along with proved results, we will

discuss possible extenstions and generalizations.
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À.Ä. Ìêðò÷ÿí (ÑÔÓ)

Analytic continuability of multiple power series into a

sectorial domain

We consider the problem of continuability into a sectorial domain for multiple

power series in approach when the coe�cients of power series interpolates by values

of an entire or a meromorphic functions at the natural numbers. The growth of the

interpolating function describes the sectorial set to which the series sum extends.

We obtain the multivariate version of Le Roy, Lindelof's theorem, i.e. establish

a connection between the growth of the interpolating function of the coe�cients on

the imaginary subspace and the multivariate sectoral domain where the multiple

series is analytically extends.

This work was performed at the Saint Petersburg Leonhard Euler International

Mathematical Institute

and supported by the Ministry of Science and Higher Education of the Russian

Federation (agreement no. 075�15�2022�287).

Ñ.Ð. Íàñûðîâ (ÊÃÓ)

Îäíîïàðàìåòðè÷åñêèå ñåìåéñòâà îäíîëèñòíûõ è

ìíîãîëèñòíûõ

îòîáðàæåíèé è èõ ïðèìåíåíèå

Ìû ðàññìàòðèâàåì ãëàäêèå îäíîïàðàìåòðè÷åñêèå ñåìåéñòâà àíàëèòè÷åñêèõ èëè

ìåðîìîðôíûõ ôóíêöèé è âûâîäèì äèôôåðåíöèàëüíûå óðàâíåíèÿ, êîòîðûì

îíè óäîâëåòâîðÿþò, â ñëó÷àå, êîãäà ýòè ôóíêöèè çàäàþòñÿ èíòåãðàëüíûìè

ïðåäñòàâëåíèÿìè.

Â ÷àñòíîñòè ðàññìàòðèâàþòñÿ èíòåãðàëû Êðèñòîôôåëÿ�Øâàðöà â îäíîñâÿç-

íîì è äâóñâÿçíîì ñëó÷àå, à òàêæå ðàöèîíàëüíûå è ýëëèïòè÷åñêèå ôóíêöèè.

Äëÿ âõîäÿùèõ â èíòåãðàëüíûå ïðåäñòàâëåíèÿ ïàðàìåòðîâ íàéäåíû ñèñòåìû

äèôôåðåíöèàëüíûõ óðàâíåíèé, êîòîðûå ïîçâîëÿþò äîñòàòî÷íî òî÷íî íàõîäèòü

ïðèáëèæåííûå çíà÷åíèÿ ýòèõ ïàðàìåòðîâ.

Í.Í. Îñèïîâ (ÑÏáÃÓ, ÏÎÌÈ ÐÀÍ)

Àêñèîìû ðàöèîíàëüíîñòè ôîí Íåéìàíà�Ìîðãåíøòåðíà è

íåðàâåíñòâà â àíàëèçå

Ìåíÿþùååñÿ áëàãîñîñòîÿíèå àãåíòà, äåëàþùåãî ñòàâêè íà ðåçóëüòàòû áðîñ-

êîâ ÷åñòíîé ìîíåòû, ÿâëÿåòñÿ êëàññè÷åñêèì ïðèìåðîì ñëó÷àéíîãî ïðîöåññà

ñ ìàðòèíãàëüíûì ñâîéñòâîì. Â òàêîé èãðå íå ñóùåñòâóåò ñòðàòåãèè, êîòîðàÿ

áû äàâàëà ïîëîæèòåëüíîå ìàòåìàòè÷åñêîå îæèäàíèå ïðèáûëè. Îäíàêî çàäà÷à

î òîì, ìîæíî ëè ðàöèîíàëüíî âûáðàòü ñòðàòåãèþ, îòëè÷íóþ îò áåçäåéñòâèÿ,
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îñòàåòñÿ îñìûñëåííîé è íåòðèâèàëüíîé: îêàçûâàåòñÿ, ÷òî åñòü íåêîòîðûé "çà-

çîð"ìåæäó ïîëíûì îòêàçîì îò èãðû è ïîëíîñòüþ íåðàöèîíàëüíûì ýêîíîìè÷å-

ñêèì ïîâåäåíèåì, ïðè êîòîðîì íàðóøàþòñÿ áàçîâûå àêñèîìû ðàöèîíàëüíîñòè

ôîí Íåéìàíà�Ìîðãåíøòåðíà. Ðåøàÿ çàäà÷ó îá îïèñàíèè ýòîãî "çàçîðà"è ïîèñ-

êå â ðàìêàõ íåãî îïòèìàëüíûõ ñòðàòåãèé, ìû ïðèäåì ê ôóíêöèÿì Áåëëìàíà,

êîòîðûå ðàíåå âîçíèêàëè â ðåøåíèè ïîëíîñòüþ àáñòðàêòíûõ çàäà÷ î ïîèñêå

òî÷íûõ êîíñòàíò â íåðàâåíñòâàõ èç àíàëèçà. Òåì ñàìûì ìû ïîëó÷èì åñòå-

ñòâåííóþ ýêîíîìè÷åñêóþ èíòåðïðåòàöèþ äëÿ ýòèõ íåðàâåíñòâ è ñâÿçàííûõ ñ

íèìè ôóíêöèé Áåëëìàíà.

Â.Â. Ïåëëåð (ÑÏáÃÓ)

Ïîâåäåíèå òðåóãîëüíîãî ïðîåêòîðà â êëàññàõ Øàòòåíà -

ôîí Íåéìàíà Sp, p ≤ 1, ïðè ïðèáëèæåíèè ÷èñëà p ê 1

Â äîêëàäå ðå÷ü èä¼ò î ñîâìåñòíûõ ðåçóëüòàòàõ ñ À.Á. Àëåêñàíäðîâûì. Ðàñ-

ñìàòðèâàåòñÿ òðåóãîëüíûé ïðîåêòîð â ïðîñòðàíñòâå ìàòðèö ðàçìåðà n × n.

Èçó÷àåòñÿ ïîâåäåíèå íîðì òàêèõ ïðîåêòîðîâ, êîãäà n ñòðåìèòñÿ ê áåñêîíå÷íî-

ñòè, à ÷èñëî p îòäåëåíî îí íóëÿ. Ïîëó÷åíû òî÷íûå îöåíêè ðàâíîìåðíî ïî n è

p, èç êîòîðûõ, â ÷àñòíîñòè âûòåêàåò, ÷òî ïðè p = 1 íîðìû òàêèõ ïðîåêòîðîâ

ðàñòóò ëîãàðèôìè÷åñêèì îáðàçîì.

Ð.Â. Ðîìàíîâ (ÑÏáÃÓ)

Functional description of a class of quasi-invariant

determinantal processes

We give a characterization of a class of quasi-invariant determinantal point processes

governed by a projection kernel in terms of de Branges spaces of entire functions.

À.Â. Ñåìåíîâ (ÑÏáÃÓ)

Ôðåéìû Ãàáîðà íà íåðåãóëÿðíûõ ðåøåòêàõ

Îäíîé èç ãëàâíûõ òåì ÷àñòîòíî-âðåìåííîãî àíàëèçà ÿâëÿåòñÿ ïîèñê ïðåäñòàâ-

ëåíèÿ ïðîèçâîëüíîé ôóíêöèè f ∈ L2(R) êàê ñóììû õîðîøî ëîêàëèçîâàííûõ

ôóíêöèé â ÷àñòîòíî-âðåìåííîé ïëîñêîñòè. Äëÿ g ∈ L2(R) ðàññìîòðèì íàáîð

G(g; Λ) = {πµ,νg}(µ,ν)∈Λ,

ãäå πx,ωg(t) = e2πiωtg(t − x), à Λ ⊆ R2 � íåêîòîðàÿ ñâîáîäíàÿ àáåëåâà ãðóïïà.

Òàêîé íàáîð íàçûâàåòñÿ ñèñòåìîé Ãàáîðà ôóíêöèè g(t) ïî ðåøåòêå Λ. Åñëè

âäîáàâîê âûïîëíåíî

(4) A∥f∥22 ≤
∑
m,n

|(f, πµ,νg)|2 ≤ B∥f∥22, f ∈ L2(R),
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òî ýòîò íàáîð íàçûâàåòñÿ ôðåéìîì Ãàáîðà, à ìíîæåñòâî

Fg = {Λ | G(g; Λ) ñèñòåìà Ãàáîðà}

íàçûâàåòñÿ ôðåéì-ìíîæåñòâîì ôóíêöèè g(t).

Ïîëíîå îïèñàíèå ôðåéì-ìíîæåñòâ Fg äàæå äëÿ êëàññè÷åñêîãî ñëó÷àÿ ðå-

øåòîê Λ = αZ × βZ èçâåñòíî òîëüêî äëÿ î÷åíü óçêîãî êëàññà ôóíêöèé: ãàóñ-

ñèàíà e−x
2

(ñì. [8, 9, 10]), îäíîñòîðîííåé ýêñïîíåíòû χx>0e
−x, ñèììåòðè÷íîé

ýêñïîíåíòû e−|x| (ñì. [5, 6]) è ãèïåðáîëè÷åñêîãî ñåêàíñà 1
ex+e−x (ñì. [7]). Íåäàâ-

íî Áåëîâ ñ ñîàâòîðàìè îïèñàëè ôðåéì-ìíîæåñòâî äëÿ ðàöèîíàëüíûõ ôóíêöèé

ãåðãëîòöåâñêîãî òèïà (ñì. [1]). Â 2023 ãîäó àâòîð è Áåëîâ îïèñàëè ôðåéì-

ìíîæåñòâî ñäâèíóòîé sinc-ôóíêöèè è (áåñîêíå÷íûõ) ñóìì ñïåêòðàëüíûõ ñäâè-

ãîâ ÿäåð Êîøè (ñì. [3]).

Ëîãè÷íî çàäàòü âîïðîñ � ÷òî ïðîèñõîäèò â íåðåãóëÿðíîì ñëó÷àå? Â 2021

ãîäó Áåëîâ ñ ñîàâòîðàìè äàëè îòâåò äëÿ ÿäðà Êîøè â ñëó÷àå ¾ïðàâèëüíîé¿

ðåøåòêè Λ = M × N (ñì. [2]). Ðàíåå â [4] áûë ðàçîáðàí ñëó÷àé Λ × βZ äëÿ

òîòàëüíî ïîëîæèòåëüíûõ ôóíêöèé êîíå÷íîãî òèïà � ê ýòîé æå ñòàòüå ìû îò-

ñûëàåì äëÿ èçó÷åíèÿ èñòîðèè âîïðîñà. Íåñìîòðÿ íà äîâîëüíî áîëüøîå êîëè÷å-

ñòâî ïîïûòîê, î÷åíü ìàëî èíôîðìàöèè èçâåñòíî â äàííûé ìîìåíò. Âîçìîæíî

ëè îáîáùèòü ýòè ðåçóëüòàòû äëÿ ïîëíîñòüþ íåðåãóëÿðíîãî ñëó÷àÿ ïðîèçâîëü-

íîé ðåøåòêè Λ äàæå äëÿ òàêèõ åñòåñòâåííûõ äëÿ èçó÷åíèÿ ôóíêöèé, êàê ÿäðî

Êîøè?

Äîêëàä ïîñòðîåí íà êðàòêîì èçëîæåíèè ðåçóëüòàòîâ ðàáîòû ¾Frame set for

shifted sinc-function¿ (ñì. [3]) ñ äàëüíåéøèì îáñóæäåíèåì (ïîëíîñòüþ) íåðåãó-

ëÿðíîãî ñëó÷àÿ äëÿ ÿäðà Êîøè. Ðàáîòà ïîääåðæàíà ãðàíòîì 075-15-2022-287

ìèíèñòåðñòâà îáðàçîâàíèÿ ÐÔ. Òàêæå äîêëàä÷èê ÿâëÿåòñÿ ïîáåäèòåëåì ïðå-

ìèè ¾Ìîëîäàÿ ìàòåìàòèêà Ðîññèè¿ è áëàãîäàðåí åå æþðè è ñïîíñîðàì.
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