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TE3NCHI JOKJIA/10B

NBan Apxaniien
Mockosckuit rocyiapersentbiit ynusepeurer um. M.B.Jlomonocosa

Flexible affine algebraic varieties. Let us say that an
affine variety X is flexible if the tangent space at any smooth
point on X is generated by sections of locally nilpotent vector
fields. Suppose that dim X > 1. We prove that flexibility
implies that the action of the group of special automorphisms
on the smooth locus of X is infinitely transitive. Many other
geometric properties of flexible varieties will be discussed.

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

The talk 1s based on joint works with H.Flenner, S.Kaliman,
F.Kutzschebauch, K.Kuyumzhiyan and M.Zaidenberg.



Anekcanap Byderosn
MU PAH, UIIIIN PAH v HNY BIID

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 finite 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 proot of the Vershik-
Kerov conjecture. The argument is based on the methods of
Borodin, Okounkov and Olshanski.

Makcum BcemupHoB
Cankr-IlerepOypreknii rocynapersennniit yausepenter u [IOMU

PAH

3amadya YsnmeHa O <«3JI0BEMIEM OMpeeJUTeliey u

runiore3a AaKenun- Aptuna-Yoyssi. B 2003 ro;y, nccieys
coiicTBa apudMernieckux pemierok, Pooun YsnmMen skcriepuMeHTa bHO
OOHAPYKUJT JIIOOONBITHBIE CBOWCTBA ONpeJIeTUTENet MaTPHIIL,
COCTaBJIEHHBIX U3 CUMBOJIOB Jlexkamn ipa 1mo Mmoystio p. Heoxkumanmo,
JI0Ka3aTeJIbCTBO 3TUX CBOMCTB 0OKa3aJI0Ch JJOBOJILHO CJIOXKHOMI

3aJladeil, HeCKOJILKO JieT He IojilaBaBiieiics perieHuto. P.

Yanmen maxke Ha3BaJI ee «3aavdeil 0 3JI0BeIeM JTUCKPUMUHAHTE .

B jnoksage Oymer pacckKazaHo O JOKa3aTeJbCTBE THUIIOTES

2



Usnmena. B wacraoctu, B ciyuae p = 1 (mod 4) orser
BLIPAKAETCs B TepMUHAX (DYHJIAMEHTAJLHONR eJIUHUIBLI 1

YHCJIa KJIACCOB BEIECTBEHHOIO KBAJIPATUIHOrO MOJIS ¢ JIACKPUMUHAHTOM
p. Bo Bropoii wactu noksaza Oyger pacckazaHo O TOM,

KaK BLIYHUCICHNE MOJOOHBIX ONpejleuTeseil J1aeT eie OauH

OJIX0/1 K (J10 CHX 1O OTKPBITO#) runorese Ankenu-ApruHa-

Yoysbl 00 apudMeTniecKux cBoiicTBax (pyHIaMeHTaJIbHBIX

eJIMHUL, KBAJPATUIHOIO IOJIsL.

Anekcanap laidyinimun
MockoBckuit rocynaperBennbiit ynusepcutet um. M.B.Jlomonocosa

Muoro4dsaenbl CabuToBa /i 00 b€MOB YeThIpeXMePHBIX
MHOTOrpanunkoB. B 1996 rogy U.X.CaburoB jgokazad,
410 00bBEM JIIOOOI0 CUMILIMIUAJIBHOIO MHOI'OI'DAHHUKA B
TPEXMEPHOM €BKJIMJOBOM IIPOCTPAHCTBE $ABJISIETCS KOPHEM
HEKOTOPOT'O0 MHOTOUJIEHA, 3aBUCSINEr0 OT KOMOWHATOPHOTO
TUIIA MHOIOI'DAHHUKA, CcTapiiuil Kodp@UIMEeHT KOTOPOIro
paBeH 1, a ocTajbHbIe KOA(D(DUITNEHTHI sIBISIOTCS MHOTOUIEHAMI
OT JIJTUH pebep MHOrOI'PaHHKMKA; TAKO MHOI'OUJIEH HA3bIBACTCA
muoroweroM CabuToBa, Jijisi MHOTOTPAHHUKOB JJAHHOTO KOMOWHATOPHOTO
tura. [lojaepkHémM, 9TO MHOTOTPAHHUK HE PEo/araeTcs
HU BBIIYKJBIM, HHU Jlaxke romeoMopdHbIM mapy. OjaHum
M3 OCHOBHBIX TpuyioKeHnit teopembl CabuWToBa, sIBJISIETCS
JIOKa3aTe/IbCTBO TaK Ha3bIBAEMOW «THMIOTE3bI O Ky3HETHBIX
Mexax», YTBepXKaaloleid, 4To o0bEM JI000ro m3rnbaeMoro
MHOI'OIpAHHUKA B TPEXMEPHOM €BKJIUJIOBOM IIPOCTPAHCTBE
nocrosiier. C Tex mop, Kak ObLIN MOJYIeHBI 9T PE3YIbTATHI,
OCTaBAJICSI OTKPBITHIM BOIIPOC O BO3MOXKHOCTH UX 0D0DIIEHM s
Ha MHOIOI'DAHHMKHU CTapIIX pasMepHocTeil. B nokmaje
OyJieT paccKa3aHO O HEJABHO IIOJIYUYEHHBIX JIOKJIAIUKOM



anajiorax reopem CabuToOBa JIJIst MHOTOIPDAHHUKOB B 9€TBIPEXMEPHOM
€BKJIMJIOBOM IIPOCTPAHCTBE. ByJer Joka3aHo, 9To JiJist JIFO0ro
YETBHIPEXMEPHOI0 CUMILIMITNAIHLHOTO MHOTOI'DAHHIKA, CYIIIECTBYeT
MHorowren CaburoBa W 4YTO OOBEM JIIOOONO M3rHOAECMOrO
JETHIPEXMEPHOI'0 MHOIOTPAHHUKA ITOCTOSHEH.

Bagum I'opun
Uncruryr npobisiem nepegadu nadopmarmn nm. A.A. XapkeBnia

BJjiounble XapaKTepbl CHMMETPUYECKUX TPYIIIL. XapaKkTep
(MaTpUYHbI Cotejl TPEJICTaBICH s ) CAMMETPUIECKON I'PYIIIIbI
S(n) 3aBUCUT OT MEPECTAHOBKY Uepes €€ MUKJIOBYIO CTPYKTYPY.
B noxkiajie OyayT obcy K geHbl OJI0THBIE XapaKTepbl, KOTOPhIe
3aBHUCSIT TOJHKO OT KOJUYECTBA IUKJIOB B TEPECTaHOBKE.
Byner onucamna cTpyKTypa MHOKECTBA OJIOUHLIX XapaKTePOB,
00bsICHEHA UX CBA3L C IIPEJICTABJICHHEM CHMMETPUIECKON
IPYIBI B ajaredpe KOMHBAPUAHTOB, a TaKXKe C Pa3IuIHBIMU
KOMOMHATOPHBIMU OObEKTaMU, B YaCTHOCTH, C YHUCJIAMHU
Diisepa, PaBHBIME UHCJIY MEPECTAHOBOK C JAHHBIM UHCJIOM
«CIIyCKOB». MBI TaK2Ke 00CYIUM TeOpHrio OJIOTHBIX XapaKTEePOB
Jisi OECKOHEUHON cuMMeTrprudeckoil rpyibl S(00) u ux
CBSI3b C TEOpUEl HPeJCTaBJICHUI TOJIHbIX JIMHEWHBIX IPYIII
GL(n,q) u GL(c0, q) HaJi KOHEUYHBIM IIOJIEM.

Ochosnvie peaysvbmamot dokaada nosyuers, coemecmmuo ¢ A.

B. I'nedurvim.

EBrennii I'opcknit
JIaboparopus Iloncene n Stony Brook University

DAHA representations and plane curve singularities
A theorem of Y. Berest, P. Etingof and V. Ginsburg states
that finite dimensional irreducible representations of a type
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A, rational Cherednik algebra are classified by one rational
number m/n. It turns out that such representation is tightly
related to different invariants of the plane curve singularity
2™ = y", 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.

Huxkonaii I'yceB
MockoBcKuit pU3NKO-TEXHUICCKUNR UHCTUTY'T

Incompressible limit of the linearized Navier-Stokes
equations Initial-boundary value problem for linearized
equations of viscous barotropic fluid 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.

Anekceit Enarun
UncturyT npobsem nepenaun nndopmarmn uM. A A. Xapkesnua,

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, flat affine
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.



[ 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.

Hukoaait Epoxoserr
MockoBckuit rocyiapersentblit ynusepeurer um. M.B. JTomonocosa

edopmarinu yMHO>KEHUS B TPay UPOBAHHBIX KOJIbIIAX

1 TOPUYECKHUE Z-TIOJTMHOMBI 2KeMIyKIUHON TEOPHUN TTPOCTHIX
BBINTYKJIBIX MHOTOI'PAHHUKOB SIBJISIETCST g-TeopeMa, (hopMyIupyeMast
B TEpMHUHAX (¢-BEKTOpa WJIM ¢-IIOJHMHOMA MHOI'OIDAHHUKA.

DTa Teopema JaéT HEOOXOAMMOE 1 JIOCTATOUHOE YCIOBUE JIJIsI

TOro, 4To0Obl JIaHHbI HADOP MEJibIX 4Kces ObLI BEKTOPOM
IpaHeil ITPOCTOr0 BBIIYKJIONO MHOT'OIPDAHHUKA. DTa TEOPeMa
ObL1a cchopMyinpoBaHa B KadecTse ruroresnl 1. Makmio/ieHoM.

JI. bunnepa u K. JIu jokazajm jg0cTaTouHOCTb, TTPEJIbIBUB
cepuio MHOrorpasHukon. HeoOxojumocTh OblLia  jloKa3aHa,

P. Crennu ©Ha ocHOBe cuyibHOI Teopembl Jledimena u3
aJirebpanveckoit reomerpun. B ocHOBe 3TOro pesysbrara
JIEXKUT KOHCTPYKIUST, KOTOPast COMOCTABJISAET TPOCTOMY MHOTOIDAHHUKY
aJirebpaniecKkoe Topuieckoe MuHorooopasue. Kak Ob1j10 0TMeIeHO

I Hurnepom na wMareMarmieckoM KoHrpecce B 2002 B
[Tekune, anajmornanast mpodJIeMa JJIsT TPOU3BOJIBHBIX BHITYKJIHIX



MHOT'OI'PAHHUKOR JIaJIeKa OT PEIEeHUsI JaKe B cJiydae pa3MepHOCTH
qeThipe, MPU 9TOM HAYMHAIOT UIPATh POJIb TaK HA3hIBAEMbIE
pyraropnle uncia MHOTOT'PaHHUKA, KOTOPBIE B CJIYyUae TPOCTHIX
MHOI'OIPAHHUKOB BbIPaXKaroTCs Uepes uuc/ia rpaneit. Topuueckuit
g-TIOJTMHOM BBITTYKJIOTO MHOTOTI'PAHHNKA BBOIUTCST TPU TOMOTIIN
PEKYPPEHTHON KOHCTPYKIMKA Ha OCHOBE HJEH TOPUYIECKON
reoOMeTpUn. DTa KOHCTPYKITHUS Oblia mpejtoxkera A, XoBaHCKAM

u P. Crennu. B Hacrosmee Bpemss Haubojiee CHIIbHBIM
pe3yJIbTaToOM B 9TOM HallpaBJienun sipjisiercst reopema K. Kapy

0 TOM, 9TO KO3(DPHUITUEHTHI §-TIOJUHOMA, JTIOOOT'0 BBIITYKJIOIO
MHOI'OIpaHHUKa HeoTpunarTebHbl. HoBbI 1101x0/1 K IpodJieMe
durarosbix unces 6w pazuT B paborax B.M. Byximrabepa,
KOTOPbI# BBEN JindpepeHiinabHOE KOJIBIO BbITYKJIbIX MHOTOIPAHHUKOB
¢ neiicrBueM ayreopsl Jleitouuiia-Xomda Ha HEM. DTO TO3BOJILIO
IpUBJIeYb O0raryio ajaredpandecKyro TEXHUKY, BKJIFOUYAMOIIY O

B cebs Teopum ajrebp Xorda U KBaA3UCUMMETPUUECKUX
dyukuumit. B jgoksaje Oyger omnucaHa (yHKTOPHUAJbHAS
aJirebpaniecKast KOHCTPYKIUs ¢-IIOJMHOMA JiepOpMallui Yy MHOXKEHHU T
B TPaJlyMpOBAaHHOM KOJIbIIE ¥ TIOKa3aHO, UYTO B CJlydae

KOJIbIIA BBINYKJIBIX MHOINOTPDAHHUKOB OHA JIAET TOPUUIECKUIt
g-TIOJINHOM.

Anekcanap Edumosn
Maremarnueckuit wacturyt um. B.A.Crexkiosa PAH v HMY

KBaHTOBBIE KJIacTepHBIE IIepeMeHHbIE U NCYe3aI0IIe
MUKJBI. B Jlokjiase Oyner pacckaszaHo, KaK IOJIYIUTh
TEOPETUKO-XO/IXKEBY IO MHTEPIPETAIHIO /sl KBAHTOBBIX KJIACTEPHBIX
IePEMEHHbBIX (B KOCOCMMMETPUYECKOM CJlydae) ¢ IOMOIIBIO
teopun lonanbjacona-Tomaca s KoJl9aHa ¢ IIOTEHITUAJIOM.
IIpu sTOM OKasbIBaeTCs, YTO THUIOTE3a IOJOXKHUTEJIbHOCTH



CBOJUTCS K HEKOTOPOMY YTBEPKIEHUIO O UNCTOTE CMEITAHHBIX
CTPYKTYDP XOJ/2Ka Ha KOTIOMOJIOIUsiX ¢ KO3 dUIreHTaMu B
My9IKe UCIE3AI0NUX ITUKJIOB.

Baaaumup 2Kryn
ucruryr cucremuoro ananuza PAH n nmaboparopust Iloncene

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 field 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-affine we

describe the stabilizer of general position for the action on
X.

Poman Kapacés
MockoBckuit pusnKoO-TeXHUUECKUNH HHCTUTYT.

A simpler proof of the Boros—Fiiredi-Barany—Pach—
Gromov theorem. The main topic of this talk is:

Problem. Let d+1 random points x, . . . , 4 be distributed in-
dependently in RY. Show that one point ¢ € R is covered by



the simplex conv{zy, ..., x4} with probability pg with largest
possible value of pg.

Endre Boros and Zoltédn Fiiredi (1984) established the best
constant po = 2/9 when the points are distributed with the
same discrete distribution.

Imre Bérdny (1982) considered arbitrary dimension and ran-
dom points distributed by the same discrete distribution. The
constant was roughly pgs = (d+1)~%. This result was obtained
by partitioning the /N distribution points into ~ d_]—\s—fl groups
of d + 1 each by the Tverberg theorem and then applying
the colorful Carathéodory theorem to every (d + 1)-tuple of
(d + 1)-tuples.

Janos Pach (1998) considered arbitrary dimension and points
distributed with different discrete distributions. The constant

pg was approximately m.

In case of the same discrete distribution for all points

Uli Wagner (2003) has improved the bound to p; = (dcfl%.

Recently Mikhail Gromov (2010) has developed a topologi-

cal approach to estimating multiplicity of maps, in particular,

giving a better bound p; = ﬁ for the probability of cov-
2d

ering by the convex hull, which improves to pg > ST

when some two points have the same distribution.

Gromov actually proved a much stronger result: Instead of
several finite point sets in R? one can consider a continuous
map of the join of d + 1 finite sets to R? (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.



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 defined 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.

Banearuna Kupmaenko
Hamuonanbublit nccsieloBaTebCKNil yHUBEPCUTET BhIcIast MKoJIa,
SKOHOMUKH

Divided difference 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.

Kapuns KymoMmxKusaH

Harmona ibHbIi ncciieloBaTe/IbCKUil yHUBEPCUTET BhIciast 1MKoJia,
9KOHOMUKM, JIabopaTopust ajireOpandeckoit reoMeTpun u eé PUJI0XKEHHII;
Jlaboparopus Iloncese u Hezapucumbrit MocKoBCKuUit yHUBEPCUTET

Varieties with infinitely transitive action of the group
of Special Automorphisms. Let X be an affine 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
infinitely 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 affine space A" for n > 1. Since
it is not easy to work with Awut(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 infinitely-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
infinite-transitivity for non-generate affine toric varieties of
dimension > 1, normal affine cones over flag varieties G/ P
and the so-called suspensions over varieties, already having

this property. The last series of examples works also over the
ground field R.

OJsbra Hukosbckas
ButajiuMupckuit rocy1apcTBeHHbIN YHUBEPCUTET

O6 anrebpanmdyecKnx MUKJIaAX Ha PACCJIOEHHOM ITPOU3BEIEHUN
cemeiictB K3 moBepxHOcTeii /lokazanbl rumoresa Xo/Ka

U CTaHjapTHas runore3a tuna Jlediena s paccioeHHOro
KBa/JpaTa I'NIaJKOI'O IPOECKTUBHOI'O HEU3OTPUBUAJILHOI'O CEMENCTBA
K3 mopepxHOCTeil HaJ IIaJKOi MPOEKTUBHON KPHWBOM IpH
YCJAOBUM, ITO PaHT pPelIeTKH TPAHCIEHIEHTHBIX ITUKJIOB Ha

00IIEM TeOMETPUUIECKOM CJIOE CEMECTBa, SIBJISIETCS HEUETHBIM
pocThiM yucjioM. ['unoresa Xojpka jgoKas3aHa JIjisi PacCJI0eHHOrO
IIPOM3BEJICHUsI IBYX HEU30TPUBUAJILHBIX ceMeiicTB K 3 moBepXHOCTei
(BOBMOXKHO, C BBIDOXKJICHUSIMHU) HAJ| TVIAJKON MPOCKTHBHOIL
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kpuBoit C' Ipu yCJIOBWM, 9TO st JIIOOOH TOYKM S KPUBOI

XOTs1 ObI OJIMH U3 CJIOEB CEMENCTB HaJI 9TOI TOUKON HE MMeeT
0CODEHHOCTEl, PAHT PEIIeTKN TPAHCIEHIEHTHBIX IMUKJIOB Ha,
00IIIEeM T'eOMETPUUECKOM CJIOE IIEPBOI'O CEeMEHCTBA sIBJISETCS
HEYETHBIM YUCJIOM, OTJIMYHBIM OT PaHTa PEeIeTK TPAaHCIeHIeHTHbIX
IMKJIOB Ha ODIIEM I'€OMETPUIECKOM CJIOE€ BTOPOI'O CeMEeCTBa.

Cepreii O61e31H
HCTUTYT TEOpeTHUIecKOi 1 SKCIepUMEeHTAIbLHON (hu3nkn

ITapabonnyeckue pyHKIMM Y urrekepa u KBaHTOBbBIE
KOTOMOJIOTHHX TIPOCcTpaHCTB ¢JjaroB. B jokiaje Oyner
paccKka3aHoO O HOBBIX PEe3yJahTaTax, MOJYIEHHBIX B paMKax
TEOPETUKO-TIPEJICTABIEHIECKOIO TIOX0/1a K M3y YeHUIO0 KBAHTOBBIX
KOT'OMOJIOTHil OJTHOPOIHBIX IPOCTPaHCTB. OCHOBHBIM 00HEKTOM

B JIOKJIaJie OyJeT HOBBIM KJAcC ClenuasbHbIX (DYHKIHI Ha
rpynne GL(N, R), — napabojuueckue pyHKIMU YUTTEKEDA,
CBSI3aHHBIX ¢ IpocTpancTBoM (Henodubix) duaros GL(N)/P.
[Ipenono:kuTebHO 3TU (DYHKIINK SIBJISIOTCS TPOU3BOISIITIMU
(GYHKIMAMI KBAHTOBBIX KOI'OMOJIOI'HI COOTBETCTBYIOIIKX IIPOCTPAHCTB
duraros. B gokiasie OyyT 06cyK aThCst CBs3K 11apabOInIecKux
byHKIMII YUTTEKepa ¢ B3BECTHLIMU CUMMETPUICCKUMU (PYHKITHSIMU,
a TakK»Ke MHTerpaJibHble IIPEJICTaBICHUs JJisd 3TUX (DYHKIINIA,

1 CBsI3b C 3ePKAJILHON CUMMeTPHENt J1J1s1 TPOCTPAHCTB (PJIaros.

Tapac Ilanos
Mockogckuit rocyiapcrsentbiit ynusepcurer um. M.B.Jlomonocosa

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 C™ constructed from intersections of real

12



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
different fibrations, one over a torus with fibre a real moment-
angle manifold R, and another over a quotient of R by a finite
group (known as a small cover) with fibre 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-
1v:1103.4970.

Jleonna Ilocurennckuii
UucturyT npobsem nepegatin ungopmaruu um. A.A. XapkeBuda
u Hezaucumbiit MockoBckuit ynusepcurer

Exotic derived categories of matrix factorizations. I
will define derived categories of the second kind for various
classes of matrix factorizations of a potential on a (singular,
nonaffine) 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.

Baagnvup IIporacos
MockoBckuit rocynapeTBennbiit ynusepcuter uMm. M.B.Jlomonocosa

CoBMecTHBIE CIEKTPAJIbHBIE XapaKTEePUCTUKHU JIMTHEIHBIX
onepaTopoB. CoBMECTHBIE CIIEKTPAJIbHBIE XapaKTEePUCTUKH
JAHHOT'O CEeMEeHCTBa JIMHEHHBIX OlIePaTPOB: 3TO IMOKA3aTeJIU
ACHUMIITOTHIECKOT'O POCTA YCPETHEHHO! HOPMBbI X IIPOU3BE/ICHUIA.
Buj xapakTepucTuKu 3aBUCUT OT criocoba yepegHennsi. Tax,
coBMeCTHbIil criekTpadbhbiil pajuyc (Pora, Crpanr, 1960)
OTBEYaCT 3a& POCT MAaKCAMAaJILHOW HOPMbLI MTPOU3BEICHUI
nmannoit jumnel, 1-pagmyc (Bomr, Jlay 1995) — 3a cpesnee
apudMeTuIeckoe HOPM, HUWXKHUN CIHEKTpaJbHBIH pajinyc
(Cypsui, 1995) — 3a MUHUMAJBHYIO HOPMY, [1OKa3aTesb
Jlanyuosa (@roopcrendepr, Kecren, 1960) — 3a mokasaresb
pocta ¢ BeposiTHOCTHIO 1, u 1. ljisi ojiHOrO oOlepaTopa
BCE 9TU 10KA3ATEJU COBIIAJAI0T C OOBIYHBIM CIEKTPAJIbLHBIM
pajuycoMm. CoBMeCTHBIE CIIEKTPaJIbHbIE XapaKTePUCTUKHI HAIILIHI
MHOXKECTBO IIpUMEHEHU i B Teopur PYHKIUI, TEOPUH BCILJIECKOB
(BeitBIIeTOB), IMHAMUYECKIX CHCTEMAX, TEOPUU KOJIMPOBAHMSI,
TEOPUU HYHUCEJI, TEOPUU BEpPOSITHOCTENH, KOMOMHATOPUKE U
T.7. OcobeHHO MHTEepeceH BOIPOC 00 MX BBIYUCICHUU U
OIICHUBAHUY JIJIsI KOHKPETHBIX ceMeiicTB oreparopoB. 3pecTHoO,
4TO 3ajlada dTa 4pe3BbluaiiHo cioxkHast. st OyjieBcKux
maTpuii oua N P-cjioXKHa, a JJIs1 OOIINUX MATPHUIL — aJITOPUTMUIECCKT
HepaspelnMa. TeM He MeHee, B IOCJIEHIE TO/bl IOSBUIOCH
HECKOJILKO 3(PPEKTUBHBIX aJITOPUTMOB BhIUUCIeH . B jloK1ae
Oy/LyT 1pejicTaB/eHbl HECKOJbLKO I0JIX0JI0B K ITOW 3ajlave,
BKJITOUAs CaMble CBEXKHe pe3yJbTaTbl, a TaK>Ke ITOKA3aHbI
HEKOTOpPbIE IIPUJIOXKEHHUH.

14



Muxana CKOIIeHKOB
UTIIIN PAH, KAUST

3ajiada 0 TpaHUYHBIX 3HAYEHUAX JJId JUCKPETHBIX
aHasIMTU4YeckKnX yHKImii B psaje 3a/1a4 cTarucTuieckoi
pusukm, uckpeTHoit i depeHInaibHON FreOMeTPUN, YNCJIEHHBIX
METO/IOB €CTECTBEHHbIM 00PA30M BOBHUKAET HOHSITHE JIMCKPETHOM
aHaJUTHYeCKOi dyHKIMHU, npunajexaiiee P. Mcaakcy, P.
Hadbduny u X. Mepka. Paccmorpum rpad, jexxammit B
KOMILJIEKCHOM IIJIOCKOCTH ¥ UMEIOIINI TOJILKO YeThIPEXYTOJIbHbIE
rpann. DyHKIMs, 3ajJaHHas B BeplIMHAX 3Toro rpada,
Ha3bIBACTCA JIMCKPETHON aHAJUTUYCCKON, eCJIn JJId KarKI0i
I'PaHu ee Pa3HOCTHBIE OTHOINEHHUsI BJOJb JBYX JHaroHaJei
PaBHbI.

MbI JloKazbiBaeM, 4TO 3aa4a JAupuxie o rpaHnIHbIX 3HAUCHUSIX

JUId  JIGMCTBUTEJIbHOW YaCTU JIMCKPETHON aHAJUTUICCKON
GyHKIMKM MMeeT eJMHCTBEHHOe pelieHue. B ciydae, kKorja
KarkJjlasgd I'PaHb UMeeT IepPIeHIUKYJIsApHbIE JIUaroOHaJM, MbI
JIOKA3bIBAEM, YTO ITO PEIIeHUE CXOJUTCS K rapMOHUYECKO
(bYHKIUK B HEITPEPBIBHOM 11pe/iesie (IIPH HEKOTOPBIX MPEITOIOKEHHSIX
peryasipHoCTH ). JJaHHBIH pe3ysibTaT peraer npodiemy, TOCTaBIeHHY O
C. CvupnoseiM B 2010 Tomy. DTOT pe3yabraT ObLT JOKa3aH

paHee B 4aCTHOM cJjiydae KBajipaTHoit pererku P. Kypanrowm,

K. ®pujpuxcom, X. Jlepn (1928), u jyist pombuueckoit
pemierkn C. Cmupnosbim, JI. Heakakom (2008).

B wacrHOCTH, JAHHBIA PE3yabTaT JOKa3bIBAET CXOJIMMOCTH
Juts 3aga4an Jupuxie Ha Tpuanryasiun Jenrone, 4To periaer
pobsiemy, mocrasieHnyio A. Bobenko. [lokazareibcTBO OCHOBAHO
Ha 9HEPIeTHIECKNX COOOParKEHMSIX, MOJICKA3aHHBIX Teopuei
[eneil mepeMeHHoro ToKa.
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Ouaer CtoIpT
Mockogckuit rocyiapcrsentbiit ynusepcurer um. M.B.Jlomonocosa

O mpocrefimux cTaIMOHAPHBLIX II0ojaJredbpax s
KOMIIAKTHBIX JIMHENHBbIX aJjredop JIu. Jlokazano, uro
JioDasi HelpUBOJIMMas KOMIIaKTHas JinHelHas aJjredpa Jlu ¢
IIPOCTBIM KOMMYTaHTOM 00JIaJlaeT TOUYKOM CO CTalMOHAPHO
nojiaarebpoit panra 1, 3a WCKJIIOUEHUEM TTPUCOEIMHEHHBIX
JIMHEWHBIX aJrebp, KJIaCCUYeCKUX JIMHEWHBbIX ajiredp u ux
BHEIIHUX KBa/JIPATOB, BO3MOXKHO, IIOIMOJHEHHBIX OJHOMEPHOI
asIrebpoii CKaJISIPHBIX ONEPATOPOB, U CIME HECKOIBKUX (TOPSITKA
TPEX JIeCATKOB) JIMHEHHBIX ajaredp. OxXupaercs, 910 3T0T
pesyJibrar OyjieT 10JiIe3eH JJisi PEelleHus 3a,)1a41 HaX0XK JIeHU s
BCEX KOMIIAKTHBIX JJUHEHHBIX IPYIII ¢ (PaKTOPIIPOCTPAHCTBOM,
rOMEeOMOP(GHBIM KJIETKE, UCXOJIs U3 yKe Pa300paHHOTO ciryvast
KOMMYTATUBHBIX U IIPOCTBHIX TPEXMEPHBIX rpyiil. B nokiaje
IJIAHUPYETCS CKA3aTh HECKOJBKO CJOB 00 OCHOBHOI wmjee
JIOKA3aTebCTBA, AHAJIOTHIHON HCTIOIb30BAaHHOMY B | 1] MeTomy
HAXO0KJICHWUST TOYEK, UMEIOIINX 3aMKHYTYIO OPOUTY 1 CTAOUJIN3aTOP
panra 1, jiuisi KOMIIEKCHBIX PEJyKTUBHBIX JIMHEHHBIX IPYIIIIL

JIn.

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

Baanaen Tumopun
HanuroHaibHBIH HCCTe0BaTEIbCKIN YHUBEPCUTET BhIcIas mKoJta
9KOHOMUKH

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

Anekceii YcTuHOB
UncruryT npuknasamnoit marematuku JIBO PAH

I'eomeTpuyieckoe moka3zaresibcTBO popmysabl Pémacera
aaa amcen Ppobenmyca. B jokiajie Oyjer paccKa3aHO
HADJIsIIHOEe JI0Ka3aTehbeTBO (bopmysibl Péncera st amcen
Opobennyca, OCHOBAHHOE HA I'€OMETPUYECKON MHTEPIIPeTalin
IIEMHBIX JIPOOeii.

EBreunii @eiiruu
HamuonaabHbIil BccaeoBaTeTbCKIil yHUBEpCUTET Boiciast mKoia
YKOHOMUKU

BripoxkienHbie mipecTaBIieHs 1 MHOTO0Opa3us (pJjaros
tuna A. Paccmorpum duibrpanuio Ilyankape-Bupkrodda-
Burra Ha HenpuBoMoM mpejictaBienun aarebpbl Jiu sl(n).
CooTrBeTcTByIOIIEe MPUCOSTUHEHHOE IPAJTYy UPOBAHHOE TPOCTPAHCTBO
SIBJISIETCS TTPEJICTAaBJICHUEM BbIPOXKIeHHOM ajreOpbl JIu. Mbl
OIUINEM CTPYKTYPYy 3TOro npejcrapieHus. Kpome Toro,

MBI OIpEJIeTUM MHOro0bpa3ust (hJIaroB JiIst BBIPOXKIEHHOI
rpynibl SL(n), npuBejéM sIBHYIO KOHCTPYKIMIO JIJIsT 9TUX
MHOIo00Opas3uil B TepMrHaX JMHEHHON aJireOpbl U OIUIIEM UX
aJredpo-reoMeTpuiIecKre U TOMOJOTHIECKUe CBOMCTBA.

Admurpuit Heakak
ITOMU PAH u naboparopus um. I1.JI.Heboimesa CIIOLY

JIMCKpeTHBIN KOMILJIEKCHBII aHAJIN3 HA MUKPOYPOBHE:
KOH(OPMHBIE NHBAPUAHTHI 6€3 KOH(OPMHOI NHBAPUAHTHOCTH.
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XopoIio U3BECTHO, YTO OJHOCBsI3HAs 00JIACTH Ha, TIJIOCKOCTH C
YeThIPbMST OTMEIEHHBIMHU I'PAHUIHBIMI TOYKAMHU, C TOTHOCTHIO

JI0 KOH(OPMHBIX OTOOPaKEHUit, MOJTHOCTHIO XapaKTEePU3YETCS
OJIHVM BEIIECTBEHHBIM TAPAMETPOM (MOJIYJIEM YeThIPEXCTOPOHHUKA).
[Tpu 3TOM MOYKHO paccMaTpUBaThH Pa3HbIE «TTAPpAMETPU3AIINAN >
(kOH(bOPMHbBIE MHBAPUAHTHI) TAKUX KOHMDUIYpaIWil: JIBOHbIE
OTHOIIIEHUS, SKCTPEMaJIbHbIe JJTUHBI CeMeiCTBa KPUBBIX,
COETUHSTONTIX TPOTUBOIOJIOXKHBIE CTOPOHBI, U T. II., KOTOPbIE
OJIHO3HATHO BBIPAXKAIOTCS JIPYT Yepe3 Jipyra.

B noknajie moiiieT pedb 0 TUCKPETHBIX BEJNINHAX, ABJISTIONTUXCS
aHaJIOTaMU TaKUX KOH(POPMHBIX MHBAPUAHTOB JIJIsT JIMCKPETHBIX
OJIHOCBSABHBIX O0J1acTel (HOILMHO}KGCTB KBa/IPATHOU perIeTKn
WJIH JIPYTUX TUIAHAPHBIX I'PAdQOB) ¢ YeTHIPbMST OTMEICHHBIMH
IPAHUYHBIMUA TOYKaAMU. SICHO, 9TO HAJEAThCI TOJYUUTDH
TOYHbIE (DOPMYJIbI, CBABBIBAIOIINE PA3HbIE TapaMeTPhl 00JI1aCTH,
B 9TOM CJlydae HEBO3MOXKHO. TeM He MeHee, TaKue TOXK/JIeCTBa,
MOXKHO 3aMEHUTL JOCTATOYHO XOPOIINMHU JIBYCTOPOHHUMU
OIIEHKaMU, 9TO MO3BOJISICT MPUMEHSITH KJIACCUICCKUE METO/IbI
Teopun (PYHKIUI KOMILJIEKCHON 1IepeMEHHOi, «0ocTaBasiCh Ha,
MUKPOYPOBHE» U HE 3a00TSICH O TEOMETPUN PACCMATPUBAEMOI
00J1acTH, KOTOpas MOXKET UMETh MHOXKECTBO Y3KHUX (DHOPJIOB

1 «OyTHIJIOUYHBIX TOPJIBITIEKS.

OJIHMM U3 MIPOCTEHINX MPUJIOXKEHUI Pas3sBUTON TEXHUKU
SBJISICTCS JINCKPETHAS BEPCH KJIACCHICCKOT ONEHKH (BOCXOIAIIEH
K KapﬂeMaHy), yTBep2K/1arolas paBHOMEPHYIO 3KCIIOHEHI[UAJIBHY IO
MaJIOCTh BEPOATHOCTH JIOCTUXKEHUS CIY YAHHBIM OJTy 2K JaHHEM
yJlaJeHHOM dYacTH T'PaHUIBI 00JACTH B TEPMUHAX CYMMBI
00paTHBIX MUPUH COOTBETCTBYIONIETO (hHOP/IA.
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