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Èâàí Àðæàíöåâ

Ìîñêîâñêèé ãîñóäàðñòâåííûé óíèâåðñèòåò èì. Ì.Â.Ëîìîíîñîâà

Flexible a�ne algebraic varieties. Let us say that an
a�ne variety X is �exible if the tangent space at any smooth
point on X is generated by sections of locally nilpotent vector
�elds. Suppose that dimX > 1. We prove that �exibility
implies that the action of the group of special automorphisms
on the smooth locus of X is in�nitely transitive. Many other
geometric properties of �exible varieties will be discussed.

It turns out that all non-degenerate a�ne toric varieties as
well as a�ne homogeneous spaces of a semisimple group G
are �exible. Assume now that G acts on an a�ne variety
X with an open orbit. We show that X is �exible provided
it is smooth. Moreover, using a description of the Cox ring
of a normal a�ne SL(2)-embedding due to V.Batyrev and
F.Haddad (2008), we prove �exibility for arbitrary X and
G = SL(2).

The talk is based on joint works with H.Flenner, S.Kaliman,
F.Kutzschebauch, K.Kuyumzhiyan and M.Zaidenberg.
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Àëåêñàíäð Áóôåòîâ

ÌÈ ÐÀÍ, ÈÏÏÈ ÐÀÍ è ÍÈÓ ÂØÝ

On the Vershik-Kerov Conjecture Concerning the

Shannon-McMillan-Breiman Theorem for the Plancher-

el Family of Measures on the Space of Young Di-

agrams Vershik and Kerov conjectured in 1985 that di-
mensions of irreducible representations of �nite symmetric
groups, after appropriate normalization, converge to a con-
stant with respect to the Plancherel family of measures on
the space of Young diagrams. The statement of the Vershik-
Kerov conjecture can be seen as an analogue of the Shannon-
McMillan-Breiman Theorem for the non-stationary Markov
process of the growth of a Young diagram. The limiting con-
stant is then interpreted as the entropy of the Plancherel mea-
sure. The main result of the talk is the proof of the Vershik-
Kerov conjecture. The argument is based on the methods of
Borodin, Okounkov and Olshanski.

Ìàêñèì Âñåìèðíîâ

Ñàíêò-Ïåòåðáóðãñêèé ãîñóäàðñòâåííûé óíèâåðñèòåò è ÏÎÌÈ
ÐÀÍ

Çàäà÷à ×ýïìåíà î ¾çëîâåùåì îïðåäåëèòåëå¿ è

ãèïîòåçà Àíêåíè-Àðòèíà-×îóëû. Â 2003 ãîäó, èññëåäóÿ
ñâîéñòâà àðèôìåòè÷åñêèõ ðåøåòîê, Ðîáèí ×ýïìåí ýêñïåðèìåíòàëüíî
îáíàðóæèë ëþáîïûòíûå ñâîéñòâà îïðåäåëèòåëåé ìàòðèö,
ñîñòàâëåííûõ èç ñèìâîëîâ Ëåæàíäðà ïî ìîäóëþ p. Íåîæèäàííî,
äîêàçàòåëüñòâî ýòèõ ñâîéñòâ îêàçàëîñü äîâîëüíî ñëîæíîé
çàäà÷åé, íåñêîëüêî ëåò íå ïîääàâàâøåéñÿ ðåøåíèþ. Ð.
×ýïìåí äàæå íàçâàë åå ¾çàäà÷åé î çëîâåùåì äèñêðèìèíàíòå¿.
Â äîêëàäå áóäåò ðàññêàçàíî î äîêàçàòåëüñòâå ãèïîòåç
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×ýïìåíà. Â ÷àñòíîñòè, â ñëó÷àå p = 1 (mod 4) îòâåò
âûðàæàåòñÿ â òåðìèíàõ ôóíäàìåíòàëüíîé åäèíèöû è
÷èñëà êëàññîâ âåùåñòâåííîãî êâàäðàòè÷íîãî ïîëÿ ñ äèñêðèìèíàíòîì
p. Âî âòîðîé ÷àñòè äîêëàäà áóäåò ðàññêàçàíî î òîì,
êàê âû÷èñëåíèå ïîäîáíûõ îïðåäåëèòåëåé äàåò åùå îäèí
ïîäõîä ê (äî ñèõ ïîð îòêðûòîé) ãèïîòåçå Àíêåíè-Àðòèíà-
×îóëû îá àðèôìåòè÷åñêèõ ñâîéñòâàõ ôóíäàìåíòàëüíûõ
åäèíèö êâàäðàòè÷íîãî ïîëÿ.

Àëåêñàíäð Ãàéôóëëèí

Ìîñêîâñêèé ãîñóäàðñòâåííûé óíèâåðñèòåò èì. Ì.Â.Ëîìîíîñîâà

Ìíîãî÷ëåíû Ñàáèòîâà äëÿ îáúåìîâ ÷åòûðåõìåðíûõ

ìíîãîãðàííèêîâ. Â 1996 ãîäó È.Õ.Ñàáèòîâ äîêàçàë,
÷òî îáú¼ì ëþáîãî ñèìïëèöèàëüíîãî ìíîãîãðàííèêà â
òð¼õìåðíîì åâêëèäîâîì ïðîñòðàíñòâå ÿâëÿåòñÿ êîðíåì
íåêîòîðîãî ìíîãî÷ëåíà, çàâèñÿùåãî îò êîìáèíàòîðíîãî
òèïà ìíîãîãðàííèêà, ñòàðøèé êîýôôèöèåíò êîòîðîãî
ðàâåí 1, à îñòàëüíûå êîýôôèöèåíòû ÿâëÿþòñÿ ìíîãî÷ëåíàìè
îò äëèí ðåáåð ìíîãîãðàííèêà; òàêîé ìíîãî÷ëåí íàçûâàåòñÿ
ìíîãî÷ëåíîì Ñàáèòîâà äëÿ ìíîãîãðàííèêîâ äàííîãî êîìáèíàòîðíîãî
òèïà. Ïîä÷åðêí¼ì, ÷òî ìíîãîãðàííèê íå ïðåäïîëàãàåòñÿ
íè âûïóêëûì, íè äàæå ãîìåîìîðôíûì øàðó. Îäíèì
èç îñíîâíûõ ïðèëîæåíèé òåîðåìû Ñàáèòîâà ÿâëÿåòñÿ
äîêàçàòåëüñòâî òàê íàçûâàåìîé ¾ãèïîòåçû î êóçíå÷íûõ
ìåõàõ¿, óòâåðæäàþùåé, ÷òî îáú¼ì ëþáîãî èçãèáàåìîãî
ìíîãîãðàííèêà â òð¼õìåðíîì åâêëèäîâîì ïðîñòðàíñòâå
ïîñòîÿíåí. Ñ òåõ ïîð, êàê áûëè ïîëó÷åíû ýòè ðåçóëüòàòû,
îñòàâàëñÿ îòêðûòûì âîïðîñ î âîçìîæíîñòè èõ îáîáùåíèÿ
íà ìíîãîãðàííèêè ñòàðøèõ ðàçìåðíîñòåé. Â äîêëàäå
áóäåò ðàññêàçàíî î íåäàâíî ïîëó÷åííûõ äîêëàä÷èêîì
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àíàëîãàõ òåîðåì Ñàáèòîâà äëÿ ìíîãîãðàííèêîâ â ÷åòûð¼õìåðíîì
åâêëèäîâîì ïðîñòðàíñòâå. Áóäåò äîêàçàíî, ÷òî äëÿ ëþáîãî
÷åòûð¼õìåðíîãî ñèìïëèöèàëüíîãî ìíîãîãðàííèêà ñóùåñòâóåò
ìíîãî÷ëåí Ñàáèòîâà è ÷òî îáú¼ì ëþáîãî èçãèáàåìîãî
÷åòûð¼õìåðíîãî ìíîãîãðàííèêà ïîñòîÿíåí.

Âàäèì Ãîðèí

Èíñòèòóò ïðîáëåì ïåðåäà÷è èíôîðìàöèè èì. À.À.Õàðêåâè÷à

Áëî÷íûå õàðàêòåðû ñèììåòðè÷åñêèõ ãðóïï. Õàðàêòåð
(ìàòðè÷íûé ñëåä ïðåäñòàâëåíèÿ) ñèììåòðè÷åñêîé ãðóïïû
S(n) çàâèñèò îò ïåðåñòàíîâêè ÷åðåç å¼ öèêëîâóþ ñòðóêòóðó.
Â äîêëàäå áóäóò îáñóæäåíû áëî÷íûå õàðàêòåðû, êîòîðûå
çàâèñÿò òîëüêî îò êîëè÷åñòâà öèêëîâ â ïåðåñòàíîâêå.
Áóäåò îïèñàíà ñòðóêòóðà ìíîæåñòâà áëî÷íûõ õàðàêòåðîâ,
îáúÿñíåíà èõ ñâÿçü ñ ïðåäñòàâëåíèåì ñèììåòðè÷åñêîé
ãðóïïû â àëãåáðå êîèíâàðèàíòîâ, à òàêæå ñ ðàçëè÷íûìè
êîìáèíàòîðíûìè îáúåêòàìè, â ÷àñòíîñòè, ñ ÷èñëàìè
Ýéëåðà, ðàâíûìè ÷èñëó ïåðåñòàíîâîê ñ äàííûì ÷èñëîì
¾ñïóñêîâ¿. Ìû òàêæå îáñóäèì òåîðèþ áëî÷íûõ õàðàêòåðîâ
äëÿ áåñêîíå÷íîé ñèììåòðè÷åñêîé ãðóïïû S(∞) è èõ
ñâÿçü ñ òåîðèåé ïðåäñòàâëåíèé ïîëíûõ ëèíåéíûõ ãðóïï
GL(n, q) è GL(∞, q) íàä êîíå÷íûì ïîëåì.

Îñíîâíûå ðåçóëüòàòû äîêëàäà ïîëó÷åíû ñîâìåñòíî ñ À.
Â. Ãíåäèíûì.

Åâãåíèé Ãîðñêèé

Ëàáîðàòîðèÿ Ïîíñåëå è Stony Brook University

DAHA representations and plane curve singularities

A theorem of Y. Berest, P. Etingof and V. Ginsburg states
that �nite dimensional irreducible representations of a type
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An rational Cherednik algebra are classi�ed by one rational
number m/n. It turns out that such representation is tightly
related to di�erent invariants of the plane curve singularity
xm = yn, and, conjecturally, to the Khovanov-Rozansky ho-
mology of the corresponding torus knot. I will describe some
of these relations and, in particular, explain the surprising
symmetry between m and n.

Íèêîëàé Ãóñåâ

Ìîñêîâñêèé ôèçèêî-òåõíè÷åñêèé èíñòèòóò

Incompressible limit of the linearized Navier-Stokes

equations Initial-boundary value problem for linearized
equations of viscous barotropic �uid motion in a bounded
domain is considered. Existence, uniqueness and estimates
of weak solutions to this problem are derived. Convergence
of the solutions towards the incompressible limit when com-
pressibility tends to zero is studied.

Àëåêñåé Åëàãèí

Èíñòèòóò ïðîáëåì ïåðåäà÷è èíôîðìàöèè èì. À.À.Õàðêåâè÷à

Descent constructions for derived categories. Suppose
a morphism of algebraic varieties X and Y is given. For a
morphism from certain class (i.e., etale covering, �at a�ne
morphism, projective bundle, quotient over a free group ac-
tion etc) the categories of coherent sheaves on X and Y are
related by a natural construction: in fact, one category can
be reconstructed from another one and some extra data. For
instance, a coherent sheaf on Y being a relative spectrum of a
sheaf of algebras A on X is the same as a sheaf of A-modules
on X.
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I will tell about analogs of these constructions for derived
categories of coherent sheaves. All they are based on a general
notion from abstract category theory: modules over a monad
and on a specialization of classical Beck theorem in the case
of triangulated categories.

If we consider a morphism of stacks instead of varieties, an
interesting application can be obtained. It describes the de-
rived category of G-equivariant coherent sheaves on a variety
via ordinary (non-equivariant) derived category of coherent
sheaves and the action of G on this category.

Íèêîëàé Åðîõîâåö

Ìîñêîâñêèé ãîñóäàðñòâåííûé óíèâåðñèòåò èì. Ì.Â. Ëîìîíîñîâà

Äåôîðìàöèè óìíîæåíèÿ â ãðàäóèðîâàííûõ êîëüöàõ

è òîðè÷åñêèå g-ïîëèíîìûÆåì÷óæèíîé òåîðèè ïðîñòûõ
âûïóêëûõ ìíîãîãðàííèêîâ ÿâëÿåòñÿ g-òåîðåìà, ôîðìóëèðóåìàÿ
â òåðìèíàõ g-âåêòîðà èëè g-ïîëèíîìà ìíîãîãðàííèêà.
Ýòà òåîðåìà äà¼ò íåîáõîäèìîå è äîñòàòî÷íîå óñëîâèå äëÿ
òîãî, ÷òîáû äàííûé íàáîð öåëûõ ÷èñåë áûë âåêòîðîì
ãðàíåé ïðîñòîãî âûïóêëîãî ìíîãîãðàííèêà. Ýòà òåîðåìà
áûëà ñôîðìóëèðîâàíà â êà÷åñòâå ãèïîòåçû Ï. Ìàêìþëëåíîì.
Ë. Áèëëåðà è Ê. Ëè äîêàçàëè äîñòàòî÷íîñòü, ïðåäúÿâèâ
ñåðèþ ìíîãîãðàííèêîâ. Íåîáõîäèìîñòü áûëà äîêàçàíà
Ð. Ñòåíëè íà îñíîâå ñèëüíîé òåîðåìû Ëåôøåöà èç
àëãåáðàè÷åñêîé ãåîìåòðèè. Â îñíîâå ýòîãî ðåçóëüòàòà
ëåæèò êîíñòðóêöèÿ, êîòîðàÿ ñîïîñòàâëÿåò ïðîñòîìó ìíîãîãðàííèêó
àëãåáðàè÷åñêîå òîðè÷åñêîå ìíîãîîáðàçèå. Êàê áûëî îòìå÷åíî
Ã. Öèãëåðîì íà ìàòåìàòè÷åñêîì êîíãðåññå â 2002 â
Ïåêèíå, àíàëîãè÷íàÿ ïðîáëåìà äëÿ ïðîèçâîëüíûõ âûïóêëûõ
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ìíîãîãðàííèêîâ äàëåêà îò ðåøåíèÿ äàæå â ñëó÷àå ðàçìåðíîñòè
÷åòûðå, ïðè ýòîì íà÷èíàþò èãðàòü ðîëü òàê íàçûâàåìûå
ôëàãîâûå ÷èñëà ìíîãîãðàííèêà, êîòîðûå â ñëó÷àå ïðîñòûõ
ìíîãîãðàííèêîâ âûðàæàþòñÿ ÷åðåç ÷èñëà ãðàíåé. Òîðè÷åñêèé
g-ïîëèíîì âûïóêëîãî ìíîãîãðàííèêà ââîäèòñÿ ïðè ïîìîùè
ðåêóððåíòíîé êîíñòðóêöèè íà îñíîâå èäåé òîðè÷åñêîé
ãåîìåòðèè. Ýòà êîíñòðóêöèÿ áûëà ïðåäëîæåíà À. Õîâàíñêèì
è Ð. Ñòåíëè. Â íàñòîÿùåå âðåìÿ íàèáîëåå ñèëüíûì
ðåçóëüòàòîì â ýòîì íàïðàâëåíèè ÿâëÿåòñÿ òåîðåìà Ê. Êàðó
î òîì, ÷òî êîýôôèöèåíòû g-ïîëèíîìà ëþáîãî âûïóêëîãî
ìíîãîãðàííèêà íåîòðèöàòåëüíû. Íîâûé ïîäõîä ê ïðîáëåìå
ôëàãîâûõ ÷èñåë áûë ðàçâèò â ðàáîòàõ Â.Ì. Áóõøòàáåðà,
êîòîðûé ââ¼ë äèôôåðåíöèàëüíîå êîëüöî âûïóêëûõ ìíîãîãðàííèêîâ
ñ äåéñòâèåì àëãåáðû Ëåéáíèöà-Õîïôà íà í¼ì. Ýòî ïîçâîëèëî
ïðèâëå÷ü áîãàòóþ àëãåáðàè÷åñêóþ òåõíèêó, âêëþ÷àþùóþ
â ñåáÿ òåîðèè àëãåáð Õîïôà è êâàçèñèììåòðè÷åñêèõ
ôóíêöèé. Â äîêëàäå áóäåò îïèñàíà ôóíêòîðèàëüíàÿ
àëãåáðàè÷åñêàÿ êîíñòðóêöèÿ g-ïîëèíîìà äåôîðìàöèè óìíîæåíèÿ
â ãðàäóèðîâàííîì êîëüöå è ïîêàçàíî, ÷òî â ñëó÷àå
êîëüöà âûïóêëûõ ìíîãîãðàííèêîâ îíà äà¼ò òîðè÷åñêèé
g-ïîëèíîì.

Àëåêñàíäð Åôèìîâ

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

Êâàíòîâûå êëàñòåðíûå ïåðåìåííûå è èñ÷åçàþùèå

öèêëû. Â äîêëàäå áóäåò ðàññêàçàíî, êàê ïîëó÷èòü
òåîðåòèêî-õîäæåâóþ èíòåðïðåòàöèþ äëÿ êâàíòîâûõ êëàñòåðíûõ
ïåðåìåííûõ (â êîñîñèììåòðè÷åñêîì ñëó÷àå) ñ ïîìîùüþ
òåîðèè Äîíàëüäñîíà-Òîìàñà äëÿ êîë÷àíà ñ ïîòåíöèàëîì.
Ïðè ýòîì îêàçûâàåòñÿ, ÷òî ãèïîòåçà ïîëîæèòåëüíîñòè
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ñâîäèòñÿ ê íåêîòîðîìó óòâåðæäåíèþ î ÷èñòîòå ñìåøàííûõ
ñòðóêòóð Õîäæà íà êîãîìîëîãèÿõ ñ êîýôôèöèåíòàìè â
ïó÷êå èñ÷åçàþùèõ öèêëîâ.

Âëàäèìèð Æãóí

Èíñòèòóò ñèñòåìíîãî àíàëèçà ÐÀÍ è ëàáîðàòîðèÿ Ïîíñåëå

On the complexity of invariant Lagrangian subvari-

eties in symplectic varieties with reductive group ac-

tion (based on joint work with D.A. Timashev.) Let G be a
reductive group over an algebraically closed �eld of character-
istic zero, and let X be a symplectic G-variety equipped with
a moment map. We prove that all G-invariant Lagrangian
subvarieties of X have the same complexity and rank. We
also give a calculation of the closure of the image of the mo-
ment map that generalizes well-known results on the cotan-
gent bundles of G-varieties. We note that this is a general-
ization of a result of D.I.Panyushev, who proved that for a
G-invariant subvariety Y of a G-variety X the conormal bun-
dle of Y in X has the same complexity as X. In the case
when the invariant Lagrangian subvariety is quasi-a�ne we
describe the stabilizer of general position for the action on
X.

Ðîìàí Êàðàñ¼â

Ìîñêîâñêèé ôèçèêî-òåõíè÷åñêèé èíñòèòóò.

A simpler proof of the Boros�F�uredi�B�ar�any�Pach�

Gromov theorem. The main topic of this talk is:

Problem. Let d+1 random points x0, . . . , xd be distributed in-
dependently in Rd. Show that one point c ∈ Rd is covered by
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the simplex conv{x0, . . . , xd} with probability pd with largest
possible value of pd.

Endre Boros and Zolt�an F�uredi (1984) established the best
constant p2 = 2/9 when the points are distributed with the
same discrete distribution.

Imre B�ar�any (1982) considered arbitrary dimension and ran-
dom points distributed by the same discrete distribution. The
constant was roughly pd = (d+1)−d. This result was obtained
by partitioning the N distribution points into ∼ N

d+1 groups
of d + 1 each by the Tverberg theorem and then applying
the colorful Carath�eodory theorem to every (d + 1)-tuple of
(d+ 1)-tuples.

J�anos Pach (1998) considered arbitrary dimension and points
distributed with di�erent discrete distributions. The constant
pd was approximately

1
(5d)d2(d+1)

.

In case of the same discrete distribution for all points
Uli Wagner (2003) has improved the bound to pd =

d2+1
(d+1)d+1 .

Recently Mikhail Gromov (2010) has developed a topologi-
cal approach to estimating multiplicity of maps, in particular,
giving a better bound pd =

1
(d+1)! for the probability of cov-

ering by the convex hull, which improves to pd ≥ 2d
(d+1)!(d+1)

when some two points have the same distribution.

Gromov actually proved a much stronger result: Instead of
several �nite point sets in Rd one can consider a continuous
map of the join of d+1 �nite sets to Rd (or the d-skeleton of
large enough simplex) and study covering by the images of
faces of maximal dimension under this map. But we will not
consider such generalizations here.
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The proof of Gromov is not easy to understand. It used an ab-
stract notion of the space of cocycles. Moreover, the space of
cocycles was de�ned as a simplicial set, which is even harder
to imagine.

In this talk we are going to decipher Gromov's proof and
make it almost elementary and very short.

Âàëåíòèíà Êèðè÷åíêî

Íàöèîíàëüíûé èññëåäîâàòåëüñêèé óíèâåðñèòåò Âûñøàÿ øêîëà
ýêîíîìèêè

Divided di�erence operators on polytopes.Divided dif-
ference operators (or Demazure operators) play a key role in
Schubert calculus and representation theory. I will talk about
convex geometric analogs of Demazure operators (joint work
with Evgeny Smirnov and Vladlen Timorin). Geometric De-
mazure operators act on polytopes and take a polytope to
a polytope of dimension one greater. For instance, Gelfand-
Zetlin polytopes can be obtained by applying a suitable com-
position of geometric Demazure operators to a point.

Êàðèíý Êóþìæèÿí

Íàöèîíàëüíûé èññëåäîâàòåëüñêèé óíèâåðñèòåò Âûñøàÿ øêîëà
ýêîíîìèêè, Ëàáîðàòîðèÿ àëãåáðàè÷åñêîé ãåîìåòðèè è å¼ ïðèëîæåíèé;
Ëàáîðàòîðèÿ Ïîíñåëå è ÍåçàâèñèìûéÌîñêîâñêèé óíèâåðñèòåò

Varieties with in�nitely transitive action of the group

of Special Automorphisms. Let X be an a�ne algebraic
variety, and let Aut(X) be the group of its algebraic au-
tomorphisms. We say that the action of Aut(X) on X is
in�nitely transitive if for every integer m it is transitive on
m-tuples of pairwise distinct smooth points of the variety.
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The class of such varieties X is rather poor. The simplest
example of such X is the a�ne space An for n > 1. Since
it is not easy to work with Aut(X), in our proofs we use
only the so-called special automorphisms, i.e. those which
can be described in terms of locally nilpotent derivations of
the algebra of functions k[X]. A recent result of Arzhantsev,
Flenner, Kaliman, Kutzschebauch and Zaidenberg shows that
every variety with the in�nitely-transitive action of the group
of special automorphisms is unirational. However, there are
some non-rational examples. In the talk, we will discuss dif-
ferent examples of varieties with this property, constructed
in the joint work with Arzhantsev and Zaidenberg. We show
in�nite-transitivity for non-generate a�ne toric varieties of
dimension > 1, normal a�ne cones over �ag varieties G/P
and the so-called suspensions over varieties, already having
this property. The last series of examples works also over the
ground �eld R.

Îëüãà Íèêîëüñêàÿ

Âëàäèìèðñêèé ãîñóäàðñòâåííûé óíèâåðñèòåò

Îá àëãåáðàè÷åñêèõ öèêëàõ íà ðàññëîåííîì ïðîèçâåäåíèè

ñåìåéñòâ K3 ïîâåðõíîñòåé Äîêàçàíû ãèïîòåçà Õîäæà
è ñòàíäàðòíàÿ ãèïîòåçà òèïà Ëåôøåöà äëÿ ðàññëîåííîãî
êâàäðàòà ãëàäêîãî ïðîåêòèâíîãî íåèçîòðèâèàëüíîãî ñåìåéñòâà
K3 ïîâåðõíîñòåé íàä ãëàäêîé ïðîåêòèâíîé êðèâîé ïðè
óñëîâèè, ÷òî ðàíã ðåøåòêè òðàíñöåíäåíòíûõ öèêëîâ íà
îáùåì ãåîìåòðè÷åñêîì ñëîå ñåìåéñòâà ÿâëÿåòñÿ íå÷åòíûì
ïðîñòûì ÷èñëîì. Ãèïîòåçà Õîäæà äîêàçàíà äëÿ ðàññëîåííîãî
ïðîèçâåäåíèÿ äâóõ íåèçîòðèâèàëüíûõ ñåìåéñòâK3 ïîâåðõíîñòåé
(âîçìîæíî, ñ âûðîæäåíèÿìè) íàä ãëàäêîé ïðîåêòèâíîé
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êðèâîé C ïðè óñëîâèè, ÷òî äëÿ ëþáîé òî÷êè s êðèâîé
õîòÿ áû îäèí èç ñëîåâ ñåìåéñòâ íàä ýòîé òî÷êîé íå èìååò
îñîáåííîñòåé, ðàíã ðåøåòêè òðàíñöåíäåíòíûõ öèêëîâ íà
îáùåì ãåîìåòðè÷åñêîì ñëîå ïåðâîãî ñåìåéñòâà ÿâëÿåòñÿ
íå÷åòíûì ÷èñëîì, îòëè÷íûì îò ðàíãà ðåøåòêè òðàíñöåíäåíòíûõ
öèêëîâ íà îáùåì ãåîìåòðè÷åñêîì ñëîå âòîðîãî ñåìåéñòâà.

Ñåðãåé Îáëåçèí

Èíñòèòóò òåîðåòè÷åñêîé è ýêñïåðèìåíòàëüíîé ôèçèêè

Ïàðàáîëè÷åñêèå ôóíêöèè Óèòòåêåðà è êâàíòîâûå

êîãîìîëîãèè ïðîñòðàíñòâ ôëàãîâ. Â äîêëàäå áóäåò
ðàññêàçàíî î íîâûõ ðåçóëüòàòàõ, ïîëó÷åííûõ â ðàìêàõ
òåîðåòèêî-ïðåäñòàâëåí÷åñêîãî ïîäõîäà ê èçó÷åíèþ êâàíòîâûõ
êîãîìîëîãèé îäíîðîäíûõ ïðîñòðàíñòâ. Îñíîâíûì îáúåêòîì
â äîêëàäå áóäåò íîâûé êëàññ ñïåöèàëüíûõ ôóíêöèé íà
ãðóïïå GL(N,R), � ïàðàáîëè÷åñêèå ôóíêöèè Óèòòåêåðà,
ñâÿçàííûõ ñ ïðîñòðàíñòâîì (íåïîëíûõ) ôëàãîâGL(N)/P .
Ïðåäïîëîæèòåëüíî ýòè ôóíêöèè ÿâëÿþòñÿ ïðîèçâîäÿùèìè
ôóíêöèÿìè êâàíòîâûõ êîãîìîëîãèé ñîîòâåòñòâóþùèõ ïðîñòðàíñòâ
ôëàãîâ. Â äîêëàäå áóäóò îáñóæäàòüñÿ ñâÿçè ïàðàáîëè÷åñêèõ
ôóíêöèé Óèòòåêåðà ñ èçâåñòíûìè ñèììåòðè÷åñêèìè ôóíêöèÿìè,
à òàêæå èíòåãðàëüíûå ïðåäñòàâëåíèÿ äëÿ ýòèõ ôóíêöèé,
è ñâÿçü ñ çåðêàëüíîé ñèììåòðèåé äëÿ ïðîñòðàíñòâ ôëàãîâ.

Òàðàñ Ïàíîâ

Ìîñêîâñêèé ãîñóäàðñòâåííûé óíèâåðñèòåò èì. Ì.Â.Ëîìîíîñîâà

Intersections of quadrics and H-minimal Lagrangian

submanifolds (a joint work with Andrey Mironov). We
study the topology of Hamiltonian-minimal Lagrangian sub-
manifolds N in Cm constructed from intersections of real
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quadrics in the work Mironov. This construction is linked
via an embedding criterion to the well-known Delzant con-
struction of Hamiltonian toric manifolds.

We establish the following topological properties of N : every
N embeds as a submanifold in the corresponding moment-
angle manifold Z, and every N is the total space of two
di�erent �brations, one over a torus with �bre a real moment-
angle manifold R, and another over a quotient of R by a �nite
group (known as a small cover) with �bre a torus. These
properties are used to produce new examples of H-minimal
Lagrangian submanifolds with quite complicated topology.
The interpretation of our construction in terms of symplectic
reduction leads to its generalisation providing new examples
of H-minimal submanifolds in toric varieties.

Reference: Andrey Mironov and Taras Panov. Intersec-
tions of quadrics, moment-angle manifolds, and Hamiltonian-
minimal Lagrangian embeddings. Preprint (2011); arX-
iv:1103.4970.

Ëåîíèä Ïîñèöåëüñêèé

Èíñòèòóò ïðîáëåì ïåðåäà÷è èíôîðìàöèè èì. À.À.Õàðêåâè÷à
è Íåçàâèñèìûé Ìîñêîâñêèé óíèâåðñèòåò

Exotic derived categories of matrix factorizations. I
will de�ne derived categories of the second kind for various
classes of matrix factorizations of a potential on a (singular,
nona�ne) noetherian scheme and state the presently known
results about relations between these categories (the most
remarkable of which is the covariant Serre-Grothendieck du-
ality). Time permitting, I will also comment on the relations
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between derived categories of matrix factorizations and tri-
angulated categories of singularities.

Âëàäèìèð Ïðîòàñîâ

Ìîñêîâñêèé ãîñóäàðñòâåííûé óíèâåðñèòåò èì. Ì.Â.Ëîìîíîñîâà

Ñîâìåñòíûå ñïåêòðàëüíûå õàðàêòåðèñòèêè ëèíåéíûõ

îïåðàòîðîâ. Ñîâìåñòíûå ñïåêòðàëüíûå õàðàêòåðèñòèêè
äàííîãî ñåìåéñòâà ëèíåéíûõ îïåðàòðîâ: ýòî ïîêàçàòåëè
àñèìïòîòè÷åñêîãî ðîñòà óñðåäíåííîé íîðìû èõ ïðîèçâåäåíèé.
Âèä õàðàêòåðèñòèêè çàâèñèò îò ñïîñîáà óñðåäíåíèÿ. Òàê,
ñîâìåñòíûé ñïåêòðàëüíûé ðàäèóñ (Ðîòà, Ñòðýíã, 1960)
îòâå÷àåò çà ðîñò ìàêñèìàëüíîé íîðìû ïðîèçâåäåíèé
äàííîé äëèíû, 1-ðàäèóñ (Âîíã, Ëàó 1995) � çà ñðåäíåå
àðèôìåòè÷åñêîå íîðì, íèæíèé ñïåêòðàëüíûé ðàäèóñ
(Ãóðâèö, 1995) � çà ìèíèìàëüíóþ íîðìó, ïîêàçàòåëü
Ëÿïóíîâà (Ôþðñòåíáåðã, Êåñòåí, 1960) � çà ïîêàçàòåëü
ðîñòà ñ âåðîÿòíîñòüþ 1, è ò.ä. Äëÿ îäíîãî îïåðàòîðà
âñå ýòè ïîêàçàòåëè ñîâïàäàþò ñ îáû÷íûì ñïåêòðàëüíûì
ðàäèóñîì. Ñîâìåñòíûå ñïåêòðàëüíûå õàðàêòåðèñòèêè íàøëè
ìíîæåñòâî ïðèìåíåíèé â òåîðèè ôóíêöèé, òåîðèè âñïëåñêîâ
(âåéâëåòîâ), äèíàìè÷åñêèõ ñèñòåìàõ, òåîðèè êîäèðîâàíèÿ,
òåîðèè ÷èñåë, òåîðèè âåðîÿòíîñòåé, êîìáèíàòîðèêå è
ò.ä. Îñîáåííî èíòåðåñåí âîïðîñ îá èõ âû÷èñëåíèè è
îöåíèâàíèè äëÿ êîíêðåòíûõ ñåìåéñòâ îïåðàòîðîâ. Èçâåñòíî,
÷òî çàäà÷à ýòà ÷ðåçâû÷àéíî ñëîæíàÿ. Äëÿ áóëåâñêèõ
ìàòðèö îíàNP -ñëîæíà, à äëÿ îáùèõ ìàòðèö � àëãîðèòìè÷åñêè
íåðàçðåøèìà. Òåì íå ìåíåå, â ïîñëåäíèå ãîäû ïîÿâèëîñü
íåñêîëüêî ýôôåêòèâíûõ àëãîðèòìîâ âû÷èñëåíèÿ. Â äîêëàäå
áóäóò ïðåäñòàâëåíû íåñêîëüêî ïîäõîäîâ ê ýòîé çàäà÷å,
âêëþ÷àÿ ñàìûå ñâåæèå ðåçóëüòàòû, à òàêæå ïîêàçàíû
íåêîòîðûå ïðèëîæåíèÿ.
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Ìèõàèë Ñêîïåíêîâ

ÈÏÏÈ ÐÀÍ, KAUST

Çàäà÷à î ãðàíè÷íûõ çíà÷åíèÿõ äëÿ äèñêðåòíûõ

àíàëèòè÷åñêèõ ôóíêöèé Â ðÿäå çàäà÷ ñòàòèñòè÷åñêîé
ôèçèêè, äèñêðåòíîé äèôôåðåíöèàëüíîé ãåîìåòðèè, ÷èñëåííûõ
ìåòîäîâ åñòåñòâåííûì îáðàçîì âîçíèêàåò ïîíÿòèå äèñêðåòíîé
àíàëèòè÷åñêîé ôóíêöèè, ïðèíàäëåæàùåå Ð. Èñààêñó, Ð.
Äàôôèíó è Õ. Ìåðêà. Ðàññìîòðèì ãðàô, ëåæàùèé â
êîìïëåêñíîé ïëîñêîñòè è èìåþùèé òîëüêî ÷åòûðåõóãîëüíûå
ãðàíè. Ôóíêöèÿ, çàäàííàÿ â âåðøèíàõ ýòîãî ãðàôà,
íàçûâàåòñÿ äèñêðåòíîé àíàëèòè÷åñêîé, åñëè äëÿ êàæäîé
ãðàíè åå ðàçíîñòíûå îòíîøåíèÿ âäîëü äâóõ äèàãîíàëåé
ðàâíû.

Ìû äîêàçûâàåì, ÷òî çàäà÷à Äèðèõëå î ãðàíè÷íûõ çíà÷åíèÿõ
äëÿ äåéñòâèòåëüíîé ÷àñòè äèñêðåòíîé àíàëèòè÷åñêîé
ôóíêöèè èìååò åäèíñòâåííîå ðåøåíèå. Â ñëó÷àå, êîãäà
êàæäàÿ ãðàíü èìååò ïåðïåíäèêóëÿðíûå äèàãîíàëè, ìû
äîêàçûâàåì, ÷òî ýòî ðåøåíèå ñõîäèòñÿ ê ãàðìîíè÷åñêîé
ôóíêöèè â íåïðåðûâíîì ïðåäåëå (ïðè íåêîòîðûõ ïðåäïîëîæåíèÿõ
ðåãóëÿðíîñòè). Äàííûé ðåçóëüòàò ðåøàåò ïðîáëåìó, ïîñòàâëåííóþ
Ñ. Ñìèðíîâûì â 2010 ãîäó. Ýòîò ðåçóëüòàò áûë äîêàçàí
ðàíåå â ÷àñòíîì ñëó÷àå êâàäðàòíîé ðåøåòêè Ð. Êóðàíòîì,
Ê. Ôðèäðèõñîì, Õ. Ëåâè (1928), è äëÿ ðîìáè÷åñêîé
ðåøåòêè Ñ. Ñìèðíîâûì, Ä. ×åëêàêîì (2008).

Â ÷àñòíîñòè, äàííûé ðåçóëüòàò äîêàçûâàåò ñõîäèìîñòü
äëÿ çàäà÷è Äèðèõëå íà òðèàíãóëÿöèè Äåëîíå, ÷òî ðåøàåò
ïðîáëåìó, ïîñòàâëåííóþ À. Áîáåíêî. Äîêàçàòåëüñòâî îñíîâàíî
íà ýíåðãåòè÷åñêèõ ñîîáðàæåíèÿõ, ïîäñêàçàííûõ òåîðèåé
öåïåé ïåðåìåííîãî òîêà.
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Îëåã Ñòûðò

Ìîñêîâñêèé ãîñóäàðñòâåííûé óíèâåðñèòåò èì. Ì.Â.Ëîìîíîñîâà

Î ïðîñòåéøèõ ñòàöèîíàðíûõ ïîäàëãåáðàõ äëÿ

êîìïàêòíûõ ëèíåéíûõ àëãåáð Ëè. Äîêàçàíî, ÷òî
ëþáàÿ íåïðèâîäèìàÿ êîìïàêòíàÿ ëèíåéíàÿ àëãåáðà Ëè ñ
ïðîñòûì êîììóòàíòîì îáëàäàåò òî÷êîé ñî ñòàöèîíàðíîé
ïîäàëãåáðîé ðàíãà 1, çà èñêëþ÷åíèåì ïðèñîåäèí¼ííûõ
ëèíåéíûõ àëãåáð, êëàññè÷åñêèõ ëèíåéíûõ àëãåáð è èõ
âíåøíèõ êâàäðàòîâ, âîçìîæíî, ïîïîëíåííûõ îäíîìåðíîé
àëãåáðîé ñêàëÿðíûõ îïåðàòîðîâ, è åù¼ íåñêîëüêèõ (ïîðÿäêà
òð¼õ äåñÿòêîâ) ëèíåéíûõ àëãåáð. Îæèäàåòñÿ, ÷òî ýòîò
ðåçóëüòàò áóäåò ïîëåçåí äëÿ ðåøåíèÿ çàäà÷è íàõîæäåíèÿ
âñåõ êîìïàêòíûõ ëèíåéíûõ ãðóïï ñ ôàêòîðïðîñòðàíñòâîì,
ãîìåîìîðôíûì êëåòêå, èñõîäÿ èç óæå ðàçîáðàííîãî ñëó÷àÿ
êîììóòàòèâíûõ è ïðîñòûõ òð¼õìåðíûõ ãðóïï. Â äîêëàäå
ïëàíèðóåòñÿ ñêàçàòü íåñêîëüêî ñëîâ îá îñíîâíîé èäåå
äîêàçàòåëüñòâà, àíàëîãè÷íîé èñïîëüçîâàííîìó â [1] ìåòîäó
íàõîæäåíèÿ òî÷åê, èìåþùèõ çàìêíóòóþ îðáèòó è ñòàáèëèçàòîð
ðàíãà 1, äëÿ êîìïëåêñíûõ ðåäóêòèâíûõ ëèíåéíûõ ãðóïï
Ëè.

[1] V.G.Kac, V. L.Popov, E.B.Vinberg, Sur les groupes
line'aires alge'briques dont l'alge`bre des invariants est libre,
C.R.Acad.Sci., Paris, 1976, 283, 875-878.

Âëàäëåí Òèìîðèí

Íàöèîíàëüíûé èññëåäîâàòåëüñêèé óíèâåðñèòåò Âûñøàÿ øêîëà
ýêîíîìèêè

Matings, captures and regluings. (a joint project with
I. Mashanova) Mating is an operation that produces topo-
logical models for rational functions out of polynomials. In

16



parameter slices of quadratic rational functions, we identify
arcs represented by matings of quadratic polynomials. These
arcs are on the boundaries of hyperbolic components.

Àëåêñåé Óñòèíîâ

Èíñòèòóò ïðèêëàäíîé ìàòåìàòèêè ÄÂÎ ÐÀÍ

Ãåîìåòðè÷åñêîå äîêàçàòåëüñòâî ôîðìóëû Ð¼äñåòà

äëÿ ÷èñåë Ôðîáåíèóñà. Â äîêëàäå áóäåò ðàññêàçàíî
íàãëÿäíîå äîêàçàòåëüñòâî ôîðìóëû Ð¼äñåòà äëÿ ÷èñåë
Ôðîáåíèóñà, îñíîâàííîå íà ãåîìåòðè÷åñêîé èíòåðïðåòàöèè
öåïíûõ äðîáåé.

Åâãåíèé Ôåéãèí

Íàöèîíàëüíûé èññëåäîâàòåëüñêèé óíèâåðñèòåò Âûñøàÿ øêîëà
ýêîíîìèêè

Âûðîæäåííûå ïðåäñòàâëåíèÿ è ìíîãîîáðàçèÿ ôëàãîâ

òèïà A. Ðàññìîòðèì ôèëüòðàöèþ Ïóàíêàðå-Áèðêãîôôà-
Âèòòà íà íåïðèâîäèìîì ïðåäñòàâëåíèè àëãåáðû Ëè sl(n).
Ñîîòâåòñòâóþùåå ïðèñîåäèí¼ííîå ãðàäóèðîâàííîå ïðîñòðàíñòâî
ÿâëÿåòñÿ ïðåäñòàâëåíèåì âûðîæäåííîé àëãåáðû Ëè. Ìû
îïèøåì ñòðóêòóðó ýòîãî ïðåäñòàâëåíèÿ. Êðîìå òîãî,
ìû îïðåäåëèì ìíîãîîáðàçèÿ ôëàãîâ äëÿ âûðîæäåííîé
ãðóïïû SL(n), ïðèâåä¼ì ÿâíóþ êîíñòðóêöèþ äëÿ ýòèõ
ìíîãîîáðàçèé â òåðìèíàõ ëèíåéíîé àëãåáðû è îïèøåì èõ
àëãåáðî-ãåîìåòðè÷åñêèå è òîïîëîãè÷åñêèå ñâîéñòâà.

Äìèòðèé ×åëêàê

ÏÎÌÈ ÐÀÍ è ëàáîðàòîðèÿ èì. Ï.Ë.×åáûøåâà ÑÏáÃÓ

Äèñêðåòíûé êîìïëåêñíûé àíàëèç íà ìèêðîóðîâíå:

êîíôîðìíûå èíâàðèàíòû áåç êîíôîðìíîé èíâàðèàíòíîñòè.
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Õîðîøî èçâåñòíî, ÷òî îäíîñâÿçíàÿ îáëàñòü íà ïëîñêîñòè ñ
÷åòûðüìÿ îòìå÷åííûìè ãðàíè÷íûìè òî÷êàìè, ñ òî÷íîñòüþ
äî êîíôîðìíûõ îòîáðàæåíèé, ïîëíîñòüþ õàðàêòåðèçóåòñÿ
îäíèì âåùåñòâåííûì ïàðàìåòðîì (ìîäóëåì ÷åòûðåõñòîðîííèêà).
Ïðè ýòîì ìîæíî ðàññìàòðèâàòü ðàçíûå ¾ïàðàìåòðèçàöèè¿
(êîíôîðìíûå èíâàðèàíòû) òàêèõ êîíôèãóðàöèé: äâîéíûå
îòíîøåíèÿ, ýêñòðåìàëüíûå äëèíû ñåìåéñòâà êðèâûõ,
ñîåäèíÿþùèõ ïðîòèâîïîëîæíûå ñòîðîíû, è ò. ï., êîòîðûå
îäíîçíà÷íî âûðàæàþòñÿ äðóã ÷åðåç äðóãà.

Â äîêëàäå ïîéäåò ðå÷ü î äèñêðåòíûõ âåëè÷èíàõ, ÿâëÿþùèõñÿ
àíàëîãàìè òàêèõ êîíôîðìíûõ èíâàðèàíòîâ äëÿ äèñêðåòíûõ
îäíîñâÿçíûõ îáëàñòåé (ïîäìíîæåñòâ êâàäðàòíîé ðåøåòêè
èëè äðóãèõ ïëàíàðíûõ ãðàôîâ) ñ ÷åòûðüìÿ îòìå÷åííûìè
ãðàíè÷íûìè òî÷êàìè. ßñíî, ÷òî íàäåÿòüñÿ ïîëó÷èòü
òî÷íûå ôîðìóëû, ñâÿçûâàþùèå ðàçíûå ïàðàìåòðû îáëàñòè,
â ýòîì ñëó÷àå íåâîçìîæíî. Òåì íå ìåíåå, òàêèå òîæäåñòâà
ìîæíî çàìåíèòü äîñòàòî÷íî õîðîøèìè äâóñòîðîííèìè
îöåíêàìè, ÷òî ïîçâîëÿåò ïðèìåíÿòü êëàññè÷åñêèå ìåòîäû
òåîðèè ôóíêöèé êîìïëåêñíîé ïåðåìåííîé, ¾îñòàâàÿñü íà
ìèêðîóðîâíå¿ è íå çàáîòÿñü î ãåîìåòðèè ðàññìàòðèâàåìîé
îáëàñòè, êîòîðàÿ ìîæåò èìåòü ìíîæåñòâî óçêèõ ôüîðäîâ
è ¾áóòûëî÷íûõ ãîðëûøåê¿.

Îäíèì èç ïðîñòåéøèõ ïðèëîæåíèé ðàçâèòîé òåõíèêè
ÿâëÿåòñÿ äèñêðåòíàÿ âåðñèÿ êëàññè÷åñêîé îöåíêè (âîñõîäÿùåé
ê Êàðëåìàíó), óòâåðæäàþùàÿ ðàâíîìåðíóþ ýêñïîíåíöèàëüíóþ
ìàëîñòü âåðîÿòíîñòè äîñòèæåíèÿ ñëó÷àéíûì áëóæäàíèåì
óäàëåííîé ÷àñòè ãðàíèöû îáëàñòè â òåðìèíàõ ñóììû
îáðàòíûõ øèðèí ñîîòâåòñòâóþùåãî ôüîðäà.
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