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ÒÅÇÈÑÛ ÄÎÊËÀÄÎÂ

Íèêîëàé Àäðèàíîâ

ÌÃÓ èìåíè Ì.Â.Ëîìîíîñîâà, Ìåõàíèêî-ìàòåìàòè÷åñêèé ôàêóëüòåò

4-ðåáåðíûå ðèñóíêè ðîäà 2 è êðèâûå â ïðîñòðàíñòâå Ãóðâèöà. Ôóíê-
öèè Áåëîãî äåòñêèõ ðèñóíêîâ ðîäà 2 ñ 4 ðåáðàìè áûëè âû÷èñëåíû â ñîâìåñò-
íîé ðàáîòå ñ Ã.Á.Øàáàòîì â 2005 ãîäó. Ýòè äåòñêèå ðèñóíêè îáëàäàþò ñâîé-
ñòâîì ñàìîäâîéñòâåííîñòè, ÷òî â òåðìèíàõ ïàð Áåëîãî (X, β) îçíà÷àåò, ÷òî êðè-
âàÿ X � áèýëëèïòè÷íà, ôóíêöèÿ Áåëîãî ñòåïåíè 8 èìååò åäèíñòâåííûé íîëü
è åäèíñòâåííûé ïîëþñ, à òàêæå óäîâëåòâîðÿåò ôóíêöèîíàëüíîìó óðàâíåíèþ
β−1 = β ◦ τ , ãäå τ � áèýëëèïòè÷åñêàÿ èíâîëþöèÿ. Åñëè îòêàçàòüñÿ îò îãðà-
íè÷åíèÿ íà êîëè÷åñòâî êðèòè÷åñêèõ çíà÷åíèé, òî ìû ïîëó÷èì ïîâåðõíîñòü â
ïðîñòðàíñòâå Ãóðâèöà, íà êîòîðîé ëåæèò íåñêîëüêî êðèâûõ, ñîîòâåòñòâóþùèõ
ïàðàì Ôðèäà, êîòîðûå îáëàäàþò óêàçàííûìè ñâîéñòâàìè. Â äîêëàäå áóäåò ðàñ-
ñêàçàíî î âû÷èñëåíèÿõ ýòèõ ñåìåéñòâ, ïðîâåäåííûõ âìåñòå ñ Ã.Á.Øàáàòîì.

Íàòàëüÿ Àìáóðã

ÍÈÖ ¾Êóð÷àòîâñêèé èíñòèòóò¿ � ÈÒÝÔ

Ìíîãî÷ëåí Ïóàíêàðå ïðîñòðàíñòâà M0,n(C) è êîëè÷åñòâî òî÷åê ïðî-

ñòðàíñòâà M0,n(Fq). Áóäåò ïðåäñòàâëåíî êîìáèíàòîðíîå äîêàçàòåëüñòâî òîãî,
÷òî ÷èñëî òî÷åê ïðîñòðàíñòâàM0,n(Fq) óäîâëåòâîðÿåò ðåêóððåíòíîé ôîðìóëå
äëÿ ìíîãî÷ëåíîâ Ïóàíêàðå ïðîñòðàíñòâàM0,n(C).

Äîêëàä îñíîâàí íà ñîâìåñòíûõ ðåçóëüòàòàõ ñ Å.Ì. Êðåéíåñ è Ã.Á. Øàáàòîì.

Áîðèñ Áû÷êîâ

ÍÈÓ ÂØÝ

Ñòåïåíè ñòðàòîâ ïðîñòðàíñòâà Ãóðâèöà. Ïðîñòðàíñòâî Ãóðâèöà H0;k1,...,km

� ýòî ïðîñòðàíñòâî ìåðîìîðôíûõ ôóíêöèé ñòåïåíè k1 + . . . + km íà àëãåáðà-
è÷åñêîé êðèâîé ðîäà 0 c êðàòíîñòÿìè ïðîîáðàçîâ k1, . . . , kn òî÷êè ∞ è íóëå-
âîé ñóììîé êîíå÷íûõ êðèòè÷åñêèõ çíà÷åíèé. Ïðîñòðàíñòâî Ãóðâèöà ñòðàòè-
ôèöèðîâàíî êðàòíîñòÿìè ïðîîáðàçîâ âûðîæäåííûõ êðèòè÷åñêèõ çíà÷åíèé. ß
ðàññêàæó î ñïîñîáå âû÷èñëåíèÿ ñòåïåíåé ñòðàòîâ ïðîñòðàíñòâà Ãóðâèöà è êîí-
êðåòíûõ âû÷èñëåíèÿõ ñòåïåíåé ñòðàòîâ ìàëåíüêèõ êîðàçìåðíîñòåé. Íàïðèìåð,
ñòåïåíü ñàìîïåðåñå÷åíèÿ êàóñòèêè � ñòðàòà ôóíêöèé ñ äâóìÿ âûðîæäåííûìè
êðèòè÷åñêèìè çíà÷åíèÿìè ñ ïðîîáðàçàìè 1n−331. Êàê ñëåäñòâèå, ìû ïîëó÷èì
çàìêíóòûå ôîðìóëû äëÿ íåñêîëüêèõ ñåðèé äâîéíûõ ÷èñåë Ãóðâèöà è ñîîòíîøå-
íèÿ íà ïðîèçâîäÿùèå ðÿäû äëÿ ÷èñåë ïåðåñå÷åíèÿ ψ êëàññîâ íà ïðîñòðàíñòâå
ìîäóëåé.

Àëåêñàíäð Âàñèí

ÌÃÓ èìåíè Ì.Â. Ëîìîíîñîâà, ô-ò ÂÌÊ
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Îïòèìèçàöèÿ òðàíñïîðòíûõ ñèñòåì ýíåðãåòè÷åñêèõ ðûíêîâ. Ðûíêè
ïðèðîäíîãî ãàçà, íåôòè è ýëåêòðîýíåðãèè èãðàþò âàæíóþ ðîëü â ýêîíîìè-
êå ìíîãèõ ñòðàí. Çàäà÷à îïòèìèçàöèè òðàíñïîðòíîé ñèñòåìû ïðåäñòàâëÿåò
áîëüøîé ïðàêòè÷åñêèé èíòåðåñ. Ðàññìàòðèâàåòñÿ ïðîáëåìà îïòèìèçàöèè îáùå-
ñòâåííîãî áëàãîñîñòîÿíèÿ ñ ó÷åòîì ïðîèçâîäñòâåííûõ çàòðàò, ïîëåçíîñòè ïî-
òðåáëåíèÿ è çàòðàò íà óâåëè÷åíèå ïðîïóñêíûõ ñïîñîáíîñòåé. Ñëîæíîñòü ïðî-
áëåìû îïðåäåëÿåòñÿ íàëè÷èåì ñóùåñòâåííûõ ôèêñèðîâàííûõ ðàñõîäîâ, ñâÿ-
çàííûõ ñ ðàñøèðåíèåì ëèíèé ïåðåäà÷è. Â öåëîì çàäà÷à � NP-òðóäíàÿ (ñì.
Guisewite, Pardalos, 1990). Â íàøåé ðàáîòå (Âàñèí, Ãðèãîðüåâà, Öûãàíîâ, 2017)
ââîäÿòñÿ ïîíÿòèÿ äîïîëíèòåëüíûõ è êîíêóðåíòíûõ òðàíñïîðòíûõ ëèíèé. Äëÿ
ðûíêîâ ñ äðåâîâèäíîé ñòðóêòóðîé óêàçûâàþòñÿ ëåãêî ïðîâåðÿåìûå íåîáõîäè-
ìûå è äîñòàòî÷íûå óñëîâèÿ èíâàðèàíòíîñòè ñòðóêòóðû ïîòîêîâ, ïðè âûïîëíå-
íèè êîòîðûõ ëþáàÿ ïàðà ëèíèé ñ îäèíàêîâîé îðèåíòàöèåé ïîòîêîâ ÿâëÿåòñÿ
äîïîëíèòåëüíîé, à ñ ïðîòèâîïîëîæíîé îðèåíòàöèåé � êîíêóðåíòíîé. Óêàçàí-
íûå ñâîéñòâà ïîçâîëÿþò ðàçðàáîòàòü ýôôåêòèâíûå àëãîðèòìû êàê äëÿ ðåøå-
íèÿ äèñêðåòíîé çàäà÷è ïîèñêà îïòèìàëüíîãî ìíîæåñòâà ðàñøèðÿåìûõ ëèíèé,
òàê è äëÿ âñïîìîãàòåëüíîé çàäà÷è îïòèìèçàöèè áëàãîñîñòîÿíèÿ ïðè çàäàííîì
ìíîæåñòâå ðàñøèðÿåìûõ ëèíèé.

Êîíñòàíòèí Ãîëóáåâ

Óíèâåðñèòåò Áàð-Èëàíà, Èçðàèëü

Õðîìàòè÷åñêèå ÷èñëà Ðèìàíîâûõ ïîâåðõíîñòåé. Õðîìàòè÷åñêîå ÷èñëî
ãðàôà � ýòî ìèíèìàëüíîå êîëè÷åñòâî öâåòîâ, íåîáõîäèìîå äëÿ ðàñêðàñêè âåð-
øèí ãðàôà òàê, ÷òîáû ñîñåäíèå âåðøèíû áûëè îêðàøåíû â ðàçíûå öâåòà. Â
îòëè÷èå îò ìíîãèõ äðóãèõ ïîíÿòèé (òàêèõ êàê ñëó÷àéíûå áëóæäàíèÿ, ðàñøè-
ðåíèå è äð.) õðîìàòè÷åñêîå ÷èñëî íå èìååò àíàëîãîâ â òåîðèè Ðèìàíîâûõ ïî-
âåðõíîñòåé. Ìû îïðåäåëÿåì õðîìàòè÷åñêîå ÷èñëî Ðèìàíîâîé ïîâåðõíîñòè êàê
ìèíèìàëüíîå êîëè÷åñòâî öâåòîâ, íåîáõîäèìîå äëÿ ðàñêðàñêè òî÷åê ïîâåðõíîñòè
òàê, ÷òîáû òî÷êè íà ôèêñèðîâàííîì ðàññòîÿíèè áûëè îêðàøåíû â ðàçíûå öâå-
òà. Óäèâèòåëüíûì îáðàçîì òàêîå õðîìàòè÷åñêîå ÷èñëî ðàñòåò ýêñïîíåíöèàëüíî
êàê ôóíêöèÿ ðàññòîÿíèÿ. Ñîâìåñòíàÿ ðàáîòà ñ Ýâàíîì ÄåÊîðòå.

Ïåòð Äóíèí-Áàðêîâñêèé

ÍÈÓ ÂØÝ

Î ãîìîëîãèÿõ íàêðûòèé ïðîñòðàíñòâ ìîäóëåé êðèâûõ. Â äîêëàäå áóäåò
èçëîæåí ðåçóëüòàò ñîâìåñòíîé ðàáîòû ñ À.Â. Ïîïîëèòîâûì, À.Â. Ñëåïöîâûì
è Ã.Á. Øàáàòîì î ãîìîëîãèÿõ îïðåäåëåííûõ êîíå÷íîëèñòíûõ íàêðûòèé ïðî-
ñòðàíñòâ ìîäóëåé àëãåáðàè÷åñêèõ êðèâûõ ñ îäíîé îòìå÷åííîé òî÷êîé. Ïðåäëî-
æåí ÿâíûé ñïîñîá ïîñòðîåíèÿ êëåòî÷íîãî êîìïëåêñà äëÿ ò.í. óðîâíåâûõ íàêðû-
òèé ïðîñòðàíñòâ ìîäóëåé êðèâûõ; äëÿ ñëó÷àÿ ðîäà 2 ÿâíî âû÷èñëåíû åãî ÷èñëà
Áåòòè.

Äìèòðèé Çâîíêèí

Óíèâåðñèòåò Ïüåðà è Ìàðè Êþðè, Ïàðèæ, Ôðàíöèÿ

2



Î ÷èñëàõ ïåðåñå÷åíèÿ íà ïðîñòðàíñòâå ìîäóëåé âåùåñòâåííûõ ðà-

öèîíàëüíûõ êðèâûõ. Ïóñòü M0,n(R) � ïðîñòðàíñòâî ìîäóëåé âåùåñòâåííûõ
êðèâûõ ðîäà 0 ñ n âåùåñòâåííûìè îòìå÷åííûìè òî÷êàìè. Ýòî � ãëàäêîå âå-
ùåñòâåííîå ìíîãîîáðàçèå ðàçìåðíîñòè n − 3, íåîðèåíòèðóåìîå ïðè n > 4. Íà
ýòîì ìíîãîîáðàçèè èìååòñÿ n ëèíåéíûõ ðàññëîåíèé: êîêàñàòåëüíûõ ïðÿìûõ ê
êðèâîé â îòìå÷åííûõ òî÷êàõ. Ó êàæäîãî èç ýòèõ ðàññëîåíèé åñòü ïåðâûé êëàññ
Øòèôåëÿ-Óèòíè: êëàññ 1-êîãîìîëîãèé ñ êîýôôèöèåíòàìè â Z/2Z. Îáîçíà÷èì
ýòè êëàññû ξ1, . . . , ξn. Äëÿ ëþáûõ íåîòðèöàòåëüíûõ öåëûõ ÷èñåë d1, . . . , dn ñ
ñóììîé n− 3 ìîæíî çàäàòüñÿ âîïðîñîì, ÷åìó ðàâíî �÷èñëî ïåðåñå÷åíèÿ�

ξd11 · · · ξdnn

� íóëþ èëè åäèíèöå? Îòâåò íà ýòîò âîïðîñ òàêîé. Çàïèøåì ÷èñëà d1, . . . , dn
â äâîè÷íîé ñèñòåìå è ïîïðîáóåì ñëîæèòü èõ â ñòîëáèê. Åñëè ïðè ýòîì íàì
õîòü ðàç ïðèä¼òñÿ äåëàòü ïåðåíîñ â áîëüøèé ðàçðÿä (òî åñòü, åñëè â îäíîì
ðàçðÿäå õîòÿ áû ó äâóõ ÷èñåë di îäíîâðåìåííî ñòîèò åäèíè÷êà), òî îòâåò 0, à
â ïðîòèâíîì ñëó÷àå � 1. Íåñìîòðÿ íà èíòðèãóþùóþ ôîðìó îòâåòà, äîêàçàòü
åãî î÷åíü ïðîñòî; ýòî áûëî ñäåëàíî â äèïëîìíîé ðàáîòå ìîåãî ñòóäåíòà Ìàëèêà
Êàìàðà.

Þëèé Èëüÿøåíêî

ÍÈÓ ÂØÝ

Les dessins des autres enfants. Ãëîáàëüíàÿ òåîðèÿ áèôóðêàöèé íà ïëîñêîñòè
� íîâûé ñþæåò, îñíîâíûå ðåçóëüòàòû êîòîðîãî ìîãóò áûòü âûðàæåíû â âèäå
ðèñóíêîâ (ðàçóìååòñÿ, íà ïëîñêîñòè). Â äîêëàäå áóäåò ðàññêàçàíî î ïåðâûõ
øàãàõ â èññëåäîâàíèè ýòèõ áèôóðêàöèé, êîòîðûå ïîëíîñòüþ îïðîêèíóëè äàâíèå
îæèäàíèÿ ýêñïåðòîâ.

Âèêòîð Êóëèêîâ

Ìàòåìàòè÷åñêèé èíñòèòóò èì. Â.À. Ñòåêëîâà ÐÀÍ

Ïîëóãðóïïû íàêðûòèé è íåïðèâîäèìûå êîìïîíåíòû ïðîñòðàíñòâ

Ãóðâèöà.ÏóñòüG � ïîäãðóïïà ñèììåòðè÷åñêîé ãðóïïû Sd èHurd(C,G,tni=1Oi)
� ïðîñòðàíñòâî Ãóðâèöà d-ëèñòíûõ íàêðûòèé ïðîåêòèâíîé êðèâîé C ðîäà
g, ðàçâåòâëåííûõ â n òî÷êàõ xi ∈ C, i = 1, . . . , n, ëîêàëüíûå ìîíîäðî-
ìèè µi íàêðûòèé â êîòîðûõ ïðèíàäëåæàò êëàññàì ñîïðÿæåííîñòè Oi ãðóï-
ïû G. Â äîêëàäå áóäåò ðàññêàçàíî, ÷òî íåïðèâîäèìûå êîìïîíåíòû ïðî-
ñòðàíñòâà Hurd(C,G,tni=1Oi) åñòåñòâåííûì îáðàçîì âçàèìíî îäíîçíà÷íî ñî-
îòâåòñòâóþò ýëåìåíòàì äëèíû n + 2g íåêîòîðîé, òàê íàçûâàåìîé, ïîëóãðóï-
ïû íàêðûòèé Sg(G,tni=1Oi) è ÷èñëî íåïðèâîäèìûõ êîìïîíåíò ïðîñòðàíñòâà
Hurd(C,G,tni=1Oi) çàâèñèò òîëüêî îò ∪ni=1Oi (ò.å. íå çàâèñèò îò d, n è g), åñ-
ëè n äîñòàòî÷íî âåëèêî è ýëåìåíòû èç ∪ni=1Oi ïîðîæäàþò ãðóïïó G.

Ñåðãåé Ëàíäî

ÍÈÓ ÂØÝ
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Âëîæåííûå ãðàôû, äåëüòà-ìàòðîèäû è èíâàðèàíòû óçëîâ. Èíâàðèàíòû
êîíå÷íîãî ïîðÿäêà óçëîâ îïèñûâàþòñÿ â òåðìèíàõ õîðäîâûõ äèàãðàìì. Õîðäî-
âóþ äèàãðàììó ìîæíî ðàññìàòðèâàòü êàê âëîæåííûé ãðàô ñ åäèíñòâåííîé âåð-
øèíîé. Â ñâîþ î÷åðåäü, õîðäîâîé äèàãðàììå ìîæíî ñîïîñòàâèòü àáñòðàêòíûé
(íå âëîæåííûé) ãðàô - åå ãðàô ïåðåñå÷åíèé. Âåðøèíû ýòîãî ãðàôà ñîîòâåò-
ñòâóþò õîðäàì äèàãðàììû, è äâå âåðøèíû ñîåäèíåíû ðåáðîì, åñëè ñîîòâåò-
ñòâóþùèå èì õîðäû ïåðåñåêàþòñÿ. Ñîïîñòàâëåíèå ãðàôà ïåðåñå÷åíèé õîðäîâîé
äèàãðàììå ïåðåðàáàòûâàåò íåêîòîðûå èíâàðèàíòû ãðàôîâ â èíâàðèàíòû óçëîâ.

Èíâàðèàíòû êîíå÷íîãî ïîðÿäêà çàöåïëåíèé îïèñûâàþòñÿ óæå â òåðìèíàõ âëî-
æåííûõ ãðàôîâ ñ ïðîèçâîëüíûì ÷èñëîì âåðøèí (ðàâíûì êîëè÷åñòâó êîìïîíåíò
ñâÿçíîñòè çàöåïëåíèÿ). Ïðàâèëüíûì àíàëîãîì ãðàôà ïåðåñå÷åíèé äëÿ òàêîãî
âëîæåííîãî ãðàôà îêàçûâàåòñÿ åãî äåëüòà-ìàòðîèä. Â äîêëàäå áóäåò îïðåäå-
ëåí êëàññ èíâàðèàíòîâ áèíàðíûõ äåëüòà-ìàòðîèäîâ, ïîðîæäàþùèõ èíâàðèàí-
òû êîíå÷íîãî ïîðÿäêà çàöåïëåíèé, ââåäåííûé â íåäàâíåé ðàáîòå Â. Æóêîâà è
Ñ. Ëàíäî.

Ñåðãåé Íàòàíçîí

ÍÈÓ ÂØÝ

Êëåéíîâû ïåíû. Êëåéíîâû ïåíû � ýòî àíàëîãè ðèìàíîâûõ ïîâåðõíîñòåé ñ
îäíîìåðíûìè ñ îáåííîñòÿìè. Ýòè ñòðóêòóðû åñòåñòâåííî âîçíèêàþò â ñîâðå-
ìåííûõ ìîäåëÿõ ìàòåìàòè÷åñêîé ôèçèêè (òåîðèÿ ñòðóí, òîïîëîãè÷åñêàÿ òåî-
ðèÿ ïîëÿ è äð.) Êëåéíîâà ïåíà ïîëó÷àåòñÿ ñêëåéêîé íåñêîëüêèõ êëåíîâûõ ïî-
âåðõíîñòåé ïî îòðåçêàì èõ ãðàíèö. Â äîêëàäå áóäåò ïîêàçàíî, ÷òî êëåéíîâà
ïåíà ýêâèâàëåíòíà ñåìåéñòâó âåùåñòâåííûõ ôîðì ðèìàíîâîé ïîâåðõíîñòè. Ýòî
ïîçâîëÿåò íàéòè íåîæèäàííûå òîïîëîãè÷åñêèå è àíàëèòè÷åñêèå ñâîéñòâà êëåé-
íîâîé ïåíû. Êðîìå òîãî áóäåò ïîñòðîåíî ïðîñòðàíñòâî ìîäóëåé êëåéíîâûõ ïåí
îäèíàêîâîãî òîïîëîãè÷åñêîãî òèïà. Îêàçàëîñü, ÷òî êàê è â ñëó÷àå ðèìàíîâûõ
ïîâåðõíîñòåé îíî ïðåäñòàâëÿåòñÿ â âèäå ôàêòîðà êëåòêè ïî äèñêðåòíîé ãðóïïå.
Äîêëàä îñíîâàí íà ñîâìåñòíàÿûõ ðàáîòàõ ñ Ñ.Ì. Ãóñåéí-Çàäå è À.Ô. Êîñòà.

Äìèòðèé Îãàíåñÿí

ÌÃÓ èìåíè Ì.Â.Ëîìîíîñîâà, Ìåõàíèêî-ìàòåìàòè÷åñêèé ôàêóëüòåò

Ñåìåéñòâà ïàð Ôðèäà è ðåäóêöèÿ ïàð Áåëîãî â ïîëîæèòåëüíóþ õà-

ðàêòåðèñòèêó. Â äîêëàäå áóäåò èçëîæåí ïîäõîä ê èçó÷åíèþ ïàð Áåëîãî ñ
ïîìîùüþ âêëþ÷åíèÿ èõ â ñåìåéñòâà ôóíêöèé. Ïàðîé Ôðèäà áóäåì íàçûâàòü
ïàðó èç àëãåáðàè÷åñêîé êðèâîé è ðàöèîíàëüíîé ôóíêöèè íà íåé ñ 4 êðèòè÷å-
ñêèìè çíà÷åíèÿìè. Ìû âêëþ÷èì ïàðû Áåëîãî â ñåìåéñòâà ïàð Ôðèäà. Áóäåò
ðàññìîòðåí ðÿä ïðèìåðîâ òàêîé äåôîðìàöèè ïàð Áåëîãî äëÿ ðîäîâ 0 è 1, è ñ èõ
ïîìîùüþ ìû ïîëó÷èì ðåçóëüòàòû î ðåäóêöèè ïàð Áåëîãî â ïîëÿ ïîëîæèòåëü-
íîé õàðàêòåðèñòèêè. Òàê æå â ðåçóëüòàòå ìû ïîëó÷èì ðÿä êðàñèâûõ ìåãàêàðò
è ôóíöèé Áåëîãî íà íèõ.

Àëåêñåé Ñëåïöîâ

Èíñòèòóò òåîðåòè÷åñêîé è ýêñïåðèìåíòàëüíîé ôèçèêè
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Òåîðèÿ óçëîâ, öâåòíûå ïîëèíîìû ÕÎÌÔËÈ è êâàíòîâûå êîýôôèöè-

åíòû Ðàêà-Âèãíåðà. ß ðàññêàæó ïðî öâåòíûå êâàíòîâûå èíâàðèàíòû óçëîâ,
èõ ñâÿçü ñ êîýôôèöèåíòàìè Ðàêà-Âèãíåðà (êâàíòîâûìè 6-j ñèìâîëàìè) è ñïî-
ñîáíîñòüþ ðàçëè÷àòü óçëû-ìóòàíòû.

Ñåðãåé Ñìèðíîâ

ÌÃÓ èìåíè Ì.Â.Ëîìîíîñîâà, Ìåõàíèêî-ìàòåìàòè÷åñêèé ôàêóëüòåò

Ñèñòåìû, èíòåãðèðóåìûå ïî Äàðáó: ïðèìåð äâóìåðèçîâàííîé öåïî÷-

êè Òîäû. Â òåîðèè èíòåãðèðóåìûõ ñèñòåì, â çàâèñèìîñòè îò êëàññà ðàññìàòðè-
âàåìûõ çàäà÷, ââîäÿòñÿ ðàçëè÷íûå ïîíÿòèÿ èíòåãðèðóåìîñòè. Íàïðèìåð, êîãäà
ðå÷ü èäåò î êîíå÷íîìåðíûõ äèíàìè÷åñêèõ ñèñòåìàõ, òî, êàê ïðàâèëî, ãîâîðÿò
îá èíòåãðèðóåìîñòè ïî Ëèóâèëëþ; ïðè èçó÷åíèè ýâîëþöèîííûõ óðàâíåíèé ïîä
èíòåãðèðóåìîñòüþ îáû÷íî ïîíèìàåòñÿ èíòåãðèðóåìîñòü ìåòîäîì îáðàòíîé

çàäà÷è. ß ðàññàæó îá èíòåãðèðóåìûõ ïî Äàðáó ñèñòåìàõ � êëàññå ãèïåðáîëè÷å-
ñêèõ ñèñòåì, äîïóñêàþùèõ áîëåå èëè ìåíåå ÿâíîå èíòåãðèðîâàíèå. Ïðîñòåéøèì
ïðèìåðîì òàêîé ñèñòåìû ÿâëÿåòñÿ êëàññè÷åñêîå óðàâíåíèå Ëèóâèëëÿ

uxy = eu,

îáùåå ðåøåíèå êîòîðîãî áûëî íàéäåíî åùå Æ.Ëèóâèëëåì â 1853 ãîäó. Ìåíåå
òðèâèàëüíûì ïðèìåðîì èíòåãðèðóåìîé ïî Äàðáó ñèñòåìû ÿâëÿþòñÿ äâóìåðè-

çîâàííûå öåïî÷êè Òîäû � ñèñòåìû, íåçàâèñèìî âîçíèêøèå â êëàññè÷åñêîé äèô-
ôåðåíöèàëüíîé ãåîìåòðèè â êîíöå 19 âåêà è â òåîðåòè÷åñêîé ôèçèêå ïî÷òè âåê
ñïóñòÿ. ß ðàññêàæó îá îäíîé î÷åíü ïðîñòîé êîíñòðóêöèè, ïîçâîëÿþùåé ñòðîèòü
õàðàêòåðèñòè÷åñêèå èíòåãðàëû êàê äëÿ äâóìåðèçîâàííûõ öåïî÷åê Òîäû, òàê è
äëÿ èõ äèñêðåòíûõ àíàëîãîâ.

Leonid Chekhov

Steklov Mathematical Institute, Russia

Grothendieck's dessins d'enfant and matrix models. The technique of
random matrix models turned out to be well suited for describing generating
functions of numbers of Grothendieck's dessins d'enfant of a given structure. I
describe some recent advances in this �eld and generalizations of these models
to description of "hypergeometric Hurwitz numbers"corresponding to mappings
Σg → CP 1 branched over a �xed number of points in the projective plane.

Vladimir Gurvich

Rutgers University, NJ and National Research University, Higher School of Economics,
Moscow, Russia

Dual graphs on surfaces. Consider an embedding of a graph G in a surface S
(map). Assume that the di�erence splits into connected components (countries),
each one homeomorphic to an open disk. (It follows from this assumption that
graph G must be connected). Introduce a graph G* dual to G realizing the neighbor
relations among countries. The graphs G and G* have the same set of edges. More
precisely, there is a natural one-to-one correspondence between their edge-sets. An
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arbitrary pair of graphs with common set of edges is called a plan. Every map induces
a plan. A plan is called geographic if it is induced by a map. In terms of Eulerian
graphs we obtain criteria for a plan to be geographic. Partially, these results were
announced by Vladimir Gurvich and George Shabat. Charts of Surfaces and their
Schemes, Soviet Math. Dokl. 39:2 (1989) 390-394.

Alexander Guterman

Lomonosov Moscow State University, Russia

Permanent P�olya problem. Two important functions in matrix theory, determinant
and permanent, look very similar:

detA =
∑
σ∈Sn

(−1)σa1σ(1) · · · anσ(n) and perA =
∑
σ∈Sn

a1σ(1) · · · anσ(n),

here A = (aij) ∈Mn(F) is an n× n matrix over a �eld F and Sn denotes the set of
all permutations of the set {1, . . . , n}.
While the computation of the determinant can be done in a polynomial time, it
is still an open question, if there are such algorithms to compute the permanent.
Due to this reason, starting from the work by P�olya, 1913, di�erent approaches to
convert the permanent into the determinant were under the intensive investigation.

We plan to give a short exposition of this theory during the past century including
our recent research results. In particular, we prove that there are no bijective
converters between permanent and determinant over �nite �elds. We also plan to
provide sharp upper bounds for permanents of (1,-1)-matrices depending on their
rank, which proves the Krauter conjecture (1985) answering the question by Wang
(1974).

The talk is based on a series of joint works with Mikhail Budrevich, Gregor Dolinar,
Bojan Kuzma and Marko Orel.

Gareth A. Jones

University of Southampton, UK

Doubly Hurwitz Beauville groups. A Beauville surface is a complex algebraic
surface of general type, of the form S = (Ci × C2)/G where C1 and C2 are the
Belyi curves underlying two regular dessins of genera g1, g2 > 1, which have the
same automorphism G which acts freely on their product. (These surfaces were
introduced by Beauville in 1978, and subsequently studied by algebraic geometers
such as Catanese, along with Bauer and Grunewald.) The Hurwitz bound implies
that |G| ≤ 1764χ(S), with equality if and only if the Beauville group G acts as a
Hurwitz group on both curves Ci. Equivalently, G has two generating triples of type
(2, 3, 7), such that no generator in one triple is conjugate to a power of a generator
in the other. In joint work with Emilio Pierro, and in answer to a question of
Sasha Zvonkin, we show that this property is satis�ed by all alternating groups
of su�ciently large degree, together with their double covers, but by no sporadic
simple groups or simple groups in various families of small Lie rank.
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Elena Kreines

Lomonosov Moscow State University, Russia

Dessins d'enfants on reducible surfaces. Grothendieck dessins d'enfants
are connected embedded graphs of certain special structure on smooth oriented
compact surfaces without the boundary. They are naturally connected with so-
called Belyi pairs, i.e., non-constant meromorphic functions with at most 3 critical
values de�ned on algebraic curves. Generalized Grothendieck dessins d'enfants,
are not necessary connected embedded graphs on not necessary smooth surfaces.
Generalized Grothendieck dessins correspond to Belyi functions on reducible
algebraic curves. We are going to formally introduce and investigate these notions
and various types of relations between them: algebraic, geometric, category theory.
We will discuss several applications (or even origins) of generalized dessins d'enfants.

The talk is based on joint works with N.Ya. Amburg and G.B. Shabat.

Alexander Mednykh

Sobolev Institute of Mathematics, Novosibirsk State University, Russia

Jacobian groups of circulant graphs. The notion of the Jacobian group of
a graph, which is also known as the Picard group, the critical group, and the
dollar or sandpile group, was independently introduced by many authors. We de�ne
Jacobian of a graph as the maximal Abelian group generated by the �ows obeying
two Kirchho�s laws. This notion arises as a discrete version of the Jacobian in
the classical theory of Riemann surfaces. It also admits a natural interpretation in
various areas of physics, coding theory, and �nancial mathematics. The Jacobian
group is an important algebraic invariant of a �nite graph. In particular, its order
coincides with the number of spanning trees of the graph, which is well known for
some simplest graphs, such as the wheel, fan, prism, ladder, and M�obius ladder. At
the same time, the structure of the Jacobian is known only in some particular cases.
The class of circulant graphs is fairly large and includes the cyclic graphs, complete
graphs, M�obius ladder, antiprisms, and other graphs. The purpose of this report
is to determine the structure of the Jacobian for circulant graphs, the generalized
Petersen graph, I-,Y -,H- graphs and some others. We also present new formulas
for the number of spanning trees and investigate arithmetical properties of these
numbers.

Gaiane Panina

POMI, St.Pb State University, Russia

Diagonal complexes. (Joint work with Joseph Gordon.) Generalizing a construc-
tion of J.L. Harer we introduce and study diagonal complexes related to a (possibly
bordered) oriented surface F equipped with a number of labeled �xed points.
Investigation of some natural forgetful maps combined with length assignment
proves homotopy equivalence of some of the complexes to the space of metric ribbon
graphs RGmet

g,n , to the (introduced by M. Kontsevich) tautological S1-bundles Li,
to the Whitney sum of Li, and to a more sophisticated bundle whose �bers are
homeomorphic to some surgery of the surface F . As an application, we compute the
powers of the �rst Chern class of Li in combinatorial terms. The latter result is an
application of N. Mnev and G. Sharygin local combinatorial formula.
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George Shabat

Independent University of Moscow and Lomonosov Moscow State University, Russia

Half-century in mathematics. I will try to give an overview of my mathematical
life, starting with the tribute to my teachers. Then I will brie�y mention the domains
in which I worked and which have (temporarily..?) abandoned: uniformization
of complex algebraic varieties, automorphism groups of bounded domain of
Cn, applications of di�erential equations to algebraic geometry, non-archimedean
discrete dynamics. Finally, I will concentrate on my current activities: dessins
d'enfants theory and its relations to the moduli spaces of curves; I'll share my plans
and dreams.
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