Ceknns: «Aaredopa u Teopusa Hmnce».

Dense sphere packings: state of the art and algebraic
geometry constructions

[Idacman Muxann AHarTo/ibeBIYd
UucturyT mpobiem nepegadn nuadopmarmn umern A. A. Xapkesudaa PAH,
HezaBucumbrit MockoBckuit ynusepcurer,
Université Versailles St-Quentin -Laboratoire de Mathématiques

How dense can we pack equal spheres in the Euclidean space RY? The question looks natural
and is treated by humanity at least since the end of 16th century. The first four hundred years of
research gave us the answers only in dimensions 1, 2, and 3. Quite recently, the answers for N = 8
and N = 24 — that we always presumed to be true — were proved by an elegant technique using
modular forms [1], [2].

If we restrict ourselves to the easier situation when the centers of the spheres form a lattice (an
additive subgroup of RY) the answer is known for N from 1 to 8, and, of course, for N = 24. Not
too much either. ..

We have to ask easier questions. Can we bound the density and how? Which constructions give
us packings that, if not being the best, are however dense enough? Number fields and curves over
finite fields provide lovely constructions [3]. To find out their densities we need to know a lot about
our algebraic geometry objects. In particular, we study their zeta-functions.

As usual, when we do not know the answer for a given N we try to look at what happens when
N — oo. This time we need to understand the asymptotic behaviour of zeta-functions when the
genus tends to oo, cf. [4], [5], [6], [7].

My dream is a nice theory of limit objects such as projective limits of curves or infinite extensions
of Q, as yet we are very far from it.

Another great challenge is to construct lattice sphere packings that are denser that those given
by a random construction (so-called Minkowski bound).
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O nynsax 3uread

Kambrann Asiexkcanip Bopucosuy
Hanuonambublit ncc/ie1oBaTe/IbCKuil yHUBEpCUTeT BhIciias MmKoJia SKOHOMUKI

Hyssimu Buresiss Ha3bIBaIOTCs BellleCTBEHHbIe HYIH L-(QyHKINl BelecTBEHHBIX XapakTepoB Jlu-
puxJie, jiexkarue (B HEKOTOPOM KOJTMYECTBEHHOM CMBICJIE) CJIMIIKOM OJIN3KO K ejuuuie. Teopembl o
CBOMCTBAX TAKUX «UCKJIIOUATEILHBIXY HYJIEH ABJISIIOTCA OCHOBHBIM UCTOYHUKOM HEI(DDEKTUBHOCTH B
TEOPETUKO-INCJIOBBIX pe3yabTaTaX W UTPAIOT BayKHYIO POJIb B TAKUX BOIPOCaX, KaK paclpeeieHne
MPOCTBIX YHUCEJ B apudMeTHIYECKUX MMPOIPECCUdAX M Mpo0JIeMa JecATOro JUCKPUMUHAHTA. B cBoeM
JIOKJIaJIe s JIaM 0030p KJIACCUYECKUX W COBPEMEHHBIX (haKTOB O HYJISIX 3Uresisd U UX MPUMEHEHUil B
3ajlayax TeOpuu duceJl.

K kareropudukanum npoekiun n3 adpdpunHoii aaredpsl I'ekke
Tuna A B KOHEYHYIO

TonmaueB KoncranTun
Massachusetts Institute of Technology

Paborer Be3pykaBHukoBa 110 reoMeTputdeckoMy COOTBETCTBUIO JleHryenica u paborsr ['opckoro,
Heryma, Pacmyccena, n O60oMkoBa, Po3aHCKOTO 10 rOMOJIOTHSIM y3JI0B YKA3bIBAIOT HA CYIIECTBO-
BaHHe KaTerOpHOI BEPCHU HEKOTOPOI'0 €CTEeCTBEHHOro romMoMopdusma u3 adpduHHOi anredpbr ['ek-
Ke THla B KOHeYHYI0. B wyacTtHOCTH, 3TOT TOMOMOPGMU3M MEPEBOJIUT Te€HEPATOPHI PENIETKH BHYTPH
addunnoit anredbpsl B emenTsl FOnuca-Mépdu. 4 pacckaxKy o 4acTUIHBIX pe3yJsbTaraX B HAIIPaB-
JIEHUU €ero KaTeropuduKaliu, B KOHTEKCTE M3BECTHBIX I'€OMETPUIECKUX KATETOPUMPUKAINI ajaredp
lekke. HekoTopblie u3 3TUX pe3y/JIbTATOB MOJIy4YeHbl cOBMeCTHO ¢ P. Be3apyKkaBHUKOBBIM.

IIpeacrasnenus rpynnel lagya Q m p-agmdeckue MoIyJIsspHbBIE
dopmbl

[TerpoB Astekcanip
Harvard University

Heman u [Hlumypa conocraBuim MojtysisipHoit hopme, cOOCTBEHHON OTHOCHTETHLHO OIEPaTOPOB
['ekke, BymMepHOe TIpe/icTaB/ieHre TPyl ['ajrya 1mosist paluoHaIbHBIX YICeT Gal(@ : Q). Eciiz Bme-
CTO OOBIYHBIX MOJLYJIAPHBIX (DOPM UCIIOIB30BATE P-3INIeCKUe(Ha YPOBHE ¢-PA3JI0KEHUIA, P-aInIecKast
MOJLyJIsipHasg (popMa 3TO MpOocTO (POPMAIbHBIN PsiJi ¢ P-aIUIeCKUMEI KOIDPUIMEeHTaMu, KOTOPBIi 110
MOJLYJTIO JTI0OO CTENeHH P CPABHUM C ¢-Pa3/IoKeHHeM KAKOH-TO OOBIYHON MOy IsIpHOiT hOpMBI) TO
MO2KHO ITOJIY YU Th OUY€Hb MHOT'O HOBBIX IIpeJicTaBenuil rpynmsl [amya. 4 pacckaxky o0 9Tux KOHCTPYK-
IIUAX U O TOM, KaK C IIOMOIIBIO HUX MOXKHO I'MIIOTETAYECKU IIONBITATHCA OIMCATh BCE IIPEJICTABJICHUA
rpynnbl [amya.



Apudmeruka o06001mIeHHbIX Ynces Karanana

Kybpax Amurpuii
Massachusetts Institute of Technology

4 pacckaxKy o poeKTe KOTOPBIM 3aHUMAJICS CO MKOJILHUKOM JIxKkaiicorom YeHOM B paMKax IIpo-
rpamMbl Primes B MIT B mporiom rojy. B sToM ipoekTe MbI n3yda/ii HEKOTOPbIe apudMeTuIecKue
CBOICTBa TaK Ha3bIBaeMbIX 000OIICHHLIX uncesl Karanana. D9To ecrecTBeHHOE 0000IIEHNE OOBIYHBIX
qucen Karanana uMeer Kak mapaMeTp MOCJIEJI0BATEIBHOCTD TEIbIX (UM HeoOA3aTENbHO) UCes, U
canrtaer 4ducyio myreil JIuka ¢ HEKOTOPBIMU €CTECTBEHHBIM 00Pa30M OIpee/IseMbIMU BecaMu (3a-
BUCSIIIIUME OT STOM IocjieoBaTeibHocTH dnces). Jlokian Oyger jeMeHTapHbIM U He TPEOYIOInM
IPAKTHIECKN HUKAKIX 3HAHUIA.

YioBuMasi MOHOAPOMMUSI

OxkynbkoB Anjipeit KOpbeBuy
Columbia University,
HaI_[I/IOHaJIbeIﬁ HCCHeﬂOBaTeHbCKI/Iﬁ YHUBEPCUTET BbICHIaﬂ IKOJIa 9KOHOMUKN

Mounoapomuio uHeRHBIX AruddepeHInaaIbHbIX 1 PA3SHOCTHBIX YPAaBHEHNN MOYKHO PaCcCMaTPUBATD
KaK IMIPOKOe 0DOOIIEHNS SKCIIOHEHIINAILHOTO OTOOpaXKeHus Jijist Ipynibl JIu u u3ydars abcTpakT-
HO B paMKaX pas3/IN4HbIX Bepcuii coorBeTcTBust Pumana-I'mabbepra. OgHako Jj1si HEKOTOPBIX OYeHb
CIEIUAJbHBIX YPABHEHNN BO3HUKAIOINIUX B MCUYUCIUTE/IHLHON MeOMETPHUHU, TEOPUHU IIPEICTABICHUNR, 1
MaTeMaTHIecKoi (pu3nke, MOHOJAPOMUIO MOYKHO OIHUCATD "SIBHO"B HEKOTOPBIX aaredpandecKux u reo-
MeTPUYIeCKNX TepMUHaAX. 1 00bsICHIO HEKOTOPBIE CTOPOHBI 3TOT0 (DEHOMEHA, CJIeIysT COBMECTHBIM pa-
6oram ¢ P. Bespykasuukosbim u M. Aranarud.



Cekmus: «/leab ApHoOJIbaa».

NuaBapuanThl rpadoB 1 JIeJbTa-MaTPONI0B

Jlango Cepreit Koncrantunosuy
HaL[I/IOHaﬂbeIﬁ I/ICCJIG,HOBaTe.HbCKI/IfI YHUBEPCUTET BbICIHa?I IITKOJIa 9 KOHOMUKN

Jlok/1a,1 TIOCBSAIIEH MCCIeOBAHUSIM, BBIOJIHABIINMCS Ha (akyabrere Marematnku HUY BIITD
B MOCJIEIHNE TOABL. B 9TuX mcceaeoBannsx, MOMUMO JTOKIATIINKA, IPUHAMAINA yIaCTUHE CTYIEHTDHI
OakasiaBpuaTa U MarucTparypbl — corpyauuku Hayuno-yuebnoit maboparopun Komburamopuka wr-
sapuarmos Bacuavesa N y9aCTHUKU OJHOMMEHHOI'O CEMUHAPA.

Oxouo 1990 . B. A. Bacuswes, B Oymyiiem npodeccop daxymaprera marematuku HAY BIID, Been
HBIHE IMIPOKO MCIIOIb3yeMOe TIOHSITIE NHBaAPUAHTa KOHETHOTO MOPsiiKa y3/10B. OH TaKKe IMPe IO
OIUCBHIBATH 9TU WHBAPUAHTHI B TEPMUHAX XOPJIOBBIX JIHATDAMM, KOTOPHIE MOXKHO HHTEPIPETHPOBATH
KaK JIEHTOYHbIe I'padbl ¢ OJHON BepHinHOi. Takoil jguarpaMme MOXKHO CONOCTABUTH aOCTPAKTHBIM
rpad — ee rpad mepecedeHus, YTO MO3BOJISIET CTPOUTH UHBAPUAHTHI Y3/I0B U3 UHBAPUAHTOB I'PacoB.

3ajtada ncciieIoBaHus COCTOsIa B IOUCKE aJIeKBATHOI'O KOMOMHATOPHOIO aHaJora rpada mepece-
YeHUsI JIJIsT CITydasi IEHTOUHBIX rpaOB ¢ MPOU3BOJIBHBIM YHCIOM BEPIIUH (B TEPMUHAX TAKUX JIEHTOU-
HBIX I'PadOB OMUCHIBAIOTCA WHBAPUAHTHI KOHEYHOTO MOPS/IKA 3aICIJICHI ¢ TPOU3BOJILHBIM IUCIOM
komroHeHT). OKaz3aaoch, 9T0 B KAUeCTBE TAKOT'O AHAJIOTa €CTECTBEHHBIM 00PA30M MOTYT BBICTYIATH
H6uHapHBIE JIe/IbTa-MaTpou/Ibl, BBegenubie A. Byie okoso 1980 1. Cpeu oy YeHHBIX B HAIIPABJIEHUN
UCCJIEJIOBAHUS TOW CBS3U PE3YJIbTATOB:

® IIOCTPOEHHUE Pa3JInIHbIX ajaredp Xorda OMHAPHBIX Je/IbTa-MAaTPOUJIOB, & TaKKe COOTHOIIEHU
B 91X asrebpax Xorda, BbIIEISIONNX HHBAPUAHTHI KoHedHoro mopsika (B. 1. ZKykos u C.
K. Jlanmo);

® YCTAHOBJIEHUE TOXKJIECTBEHHOCTHU YaCTU IIOCTPOEHHBIX aareOp Xorda ¢ mpe/ /10 KeHHBIMI HECKO/Tb-
KO panee ¢ Toii ke nesibio B. A. Kienmmibiabiv 1 E. FO. CvuproBbiM asrebpavu Xorda jtarpaH-
keBbix nojnpocrpancts (B. 1. ZKykos);

® IIOCTPOECHHE HETPUBUAIBHBIX U HEOXKUJIAHHBIX TTPOJIOJIZKEHUN HEKOTOPBIX MHBAPUAHTOB rpadoB,
MOPOZKTAIOIIUX WHBAPUAHTHI KOHEYHOTO IMOPSAJIKA Y3JIOB, 10 WHBAPUAHTOB OMHAPHBIX JIeJbTa-

MaTPOHJIOB, TOPOXKIAIONIINX WHBAPHAHTHI KOHEUHOTO nopsigka 3anemwitennii (M. C. dynuna, A.
M. [dywnaiikun, B. 1. 2Kykos).

Crucok jmreparypbl
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Kocnl, kommiekcudukaliis, KBAHTOBag rpaBuTalius min: ATo
JINIIaeT CHA TeopeTudecKnx (pu3nmkKoB?

Hekpacos Huxkura AjekcanpoBud
Stony Brook University

B.. Aprosb1 110011 KOMILIEKCH(DUITTPOBATH MATEeMATHIECKIE TIOHITHS, 38291 U UX PEITeHus .
Hanpumep, komiuiekcndukanmeil Ipymibl U3 JABYX JeMeHTOB 7 /27, oKa3bBaeTcs Ipyiia Z, KOM-
mIekcruuKaImeil Terpasipa OKTasIp, a KoMILleKcudukanmeii okrasapa nkocayap. Fme B.. Ap-
HOJIB/I JIIOOWJI TOBOPUTD, UTO MPEUMYIIECTBO MaTEMATUKOB Ha I (PU3UKAMU B TOM, UTO Yy ITOCJIETHIX
yxke Hanucan [aBubiii JlarpamkuaH, KOTOPBIN ONUCHIBACT BCIO HabJ0/aeMyo BceesleHHYIO, B TO
BpeMs KaK y MaTeMaTUKOB 33Jla9i BO3HUKAIOT BCEI/a U Be3je, U ux Bcejennas nemcuepraema. 91
MOMTPOOYIO PaccKa3aTh, B 9YeM 3aKTI0YAI0TCS HepelmeHHbIe 33/ 1a9i TeOP(MU3NKOB, KaKas MaTeMaTHKa
[IPU 9TOM BO3HHMKAET, 1 KaK KOMILIEKCU(DUKAIISA U TPYIIIHI KOC CBSI3aHbI ¢ KBAHTOBAHUEM I'DABUTAIINN
B pa3HBbIX Pa3MEpPHOCTSIX.

BQTBSIH.[I/IGCSI 00beMbl 1 BOJIHBI

Bacuiwes Bukrop AnarosibeBnu
Harmona bHbI MCC/Ie/10BaTeIbCKUi yHIUBEpCHTET BhIcIast MKoa SKOHOMUKH,
Maremaruaeckunit uactutryt umern B. A. Crekiosa PAH

4 pacckaxKy o IPUIOKEHUSIX TEOPUN MOHOJIPOMUN B MHTEIPAJILHON NeOMETPUU U TEOPUU yPaBHe-
HUI B YACTHBIX ITPOU3BO/IHBIX. B yacTHOCTH, OY/IeT paccka3aHo IIpo MHOroMepHoe 0bobienne JIemMbl
XXVIII Heiorona (06beMbl, OTCEKAEMbIE TUIEPILTIOCKOCTAME OT OTPAHUYEHHON 0BJIACTU C [JIAJIKOMN
rpannteit B R?* HuKoria He onpeedior aarebpandeckyio GyHKIHIO Ha, TPOCTPAHCTBE IHIEPIIIIOCKO-
creii), 00Cy2KIeHa aHAIOTUST 9TOI 3a/a49u ¢ Teopueil makyH rutepbomaeckux ¥YpUll (cBaspiBaromieit
BO3MOYKHOCTH OOINATHCS TIOCPEJCTBOM 3BYKa ¢ YeTHOMEDPHOCTBIO TIPOCTPAHCTBA), U TPEeIbsiBIeHa HO-
Bast (B JIOTOJIHEHNE K TPUHAJJIeXKAIeMy ApXuMery MpuMepy HeYeTHOMEPHBIX IapoB) ceprsi obJia-
creit B R™, 11 KOTOPBIX DYHKINST OTCEKAEMOT0 00beMa JIOKAJIbHO ajredparndHa BOJIU3M HEKOTOPHIX
ILJIOCKOCTEI, ITepeceKaroIuxX 3T 00JIaCTH.

MapkoBckue nporieccbl Ha 0eCKOHEYHOMEPHOM CUMILIEKCe

Koporkux Cepreii

HaHHOHaﬂbeIﬁ HCCJIG,HOB&TGJIBCKI/HU/I YHUBEPCUTET Briciag mrkosia 9KOHOMHUKHI

Moit goKJTa/T TOCBAIEH CeMECTBY OECKOHETHOMEPHBIX MapPKOBCKUX ITPOIECCOB, KOTOPOE BIIEPBBIE
Bo3HUKJIO B pabore Ethier n Kurtz 1981 roga B ¢Ba3u ¢ MaTeMaTUIeCKUMU 3ajadaMi T€HETUKHU, a
mo3Hee ObLI0 00001IeHo B padborax Ilerposa, Bopoanna n Oubinanckoro. 4 pacckazKy HEMHOI'O O
MapKOBCKHUX IIPOIEccax M UX I'eHepaTopax, 3aTeM OIIUIINY T'eHepaTopbl Jis mpoieccoB Ethier-Kurtz
1 00bsICHIO, KaKyi0 MH(MOPMAIINIO MOXKHO U3BJIeUb U3 3HAHUS T€HEPATOPOB.



Cekmus: «Anamms3 n JIlnmnamMmmaeckue
CucreMnbl».

YT1o Takoe 6€CKOHEYHOMEPHBIT HEKOMMY TAaTUBHBI
rapMoHUYecKuii aHajans?

Ousbmanckuii ['puropuit Nocudosua
Harmona bHBIH TCCIe10BaTeIbCKUI yHIUBEpCHTET BhICIast MKoIa SKOHOMUKH,
NucruryT npobiem nepenaan nadopmanun nmenn A. A. Xapkesuaa PAH

Kiracenaecknit rapMoHnvieckuit aHaIn3 OCHOBAH Ha pa3JyiozkeHnn (PyHKIWI B psg Pypbe Ha OKPY K-
HocTH wim B uHTerpas Oypoe Ha npsamoit. [IpeaveroMm HEKOMMYTATHBHOIO rapMOHIMYECKOT'O aHAJIH-
3a sBJIgeTcsi (Tpy0bO TOBOPsI) pa3jiozKeHHe MPOCTPAHCTBA (DYHKIUI HA OJHOPOIHOM MPOCTPAHCTBE
(k mpuMepy, Ha cdepe) Ha MUHIUMAJIbHBIE TIOIIPOCTPAHCTBA, HHBAPHAHTHBIC OTHOCUTE/ILHO I'DYIIIIEI
JBUzKeHni. HeKoMMyTaTUBHOCTD TPYTIIBI JIBUZKEHUN PE3KO CMeIaeT aKIeHThl, 1 BOZHUKAIOIIAs Hay-
Ka (9TO OJIUH M3 OCHOBHBIX PA3JI€JI0B TEOPHUHU MPEJICTABIEHN) CUIBHO OTJIMYALTCA OT KJIACCHIECKOrO
aHajm3a. 4 pacckaxKy o TOM, YTO ITPOUCXOJIUT B OecKoHeuHO# padmepHocTH. [lomavasry kaxkeTcs, 910
HUYEro c/esaTh Helb3sl BBHUJLY OYEBUJIHBIX NMPENATCTBUN. TeM He MeHee, IpU ITPABUJIBHOM IOJIXO/IE
TEOPHIO IIOCTPOUTH MOXKHO, M OHA IPUBOJIUT K MHOXKECTBY HOBBIX 3(hhHEKTOB.

Pervolation crossings and complex analysis

CmupuoB CranuciiaB KoncraHTuHOBUY
Ckourex,
Université de Geneve,
Cankr-Ilerepbyprekuii rocy1apcTBEHHBIN YHUBEPCUTET

We will present a much shorter and more conceptual proof of the Cardy-Carleson formula (for
the scaling limit of the triangular lattice critical percolation crossing probabilities). This is joint work
with Mikhail Khrisoforov.

Pentenne muoromepnoii 3agaun Momxkxa-KanTopoBuia

['nmagxkoB Hukura
HaHI/IOHaJ'[beIﬁ I/ICCﬂe,ZLOBaTeJIbCKI/II’I YHUBEPCUTET BbICHIaﬂ ITKOJIa 9KOHOMUKN

Kaxkast uz dynknuit f : [0,1] — R, takux, aro f(z)+ f(y)+ f(2) < zyz, obnagaer HaROOIBIINM
nnTerpaaoM? TpeyrolbHUK HOASIIIN Ha N2 TPeyroJIbHIYKOB TPABIILHBIM 00PA30M U IIOMECTHIN B
KA Kbl TPEYTOJIBHIUYEK MOJIOKUTEIbHOE Tucyio. OKa3aaoch, 9TO CYMMbBI YUCEJT B JIMHUAX KarKJI0TO
HAIIpaBJIeHnusl 00Pa3yIoT OJIHY U Ty Ke reoOMeTpuYecKyio nporpeccuio. Kakos eé 3namenaresnn? [Ipu
9€M B 9TUX JBYX 3aja4ax KoHCTauTa 8.577356792 ... 7 [louemy 11an nepeBo3Ku OYyI01U€K HAIIOMUHAET

rerpayap CeprnuHCKOro?



Global bifurcations on the two sphere
(les dessigns des autres enfents.)

Nnbsmenko FOmmit CepreeBuy
HanuonasbHblil nccieoBaTeIbCKuil yauBepcuter Boiciias 1Kosa SKOHOMUKH,
Heszasucumbrit MockoBckuii yHuBepcuTeT

This talk manifests the first steps of a new born branch of the bifurcation theory: global bifurcations
on the two sphere. It appeared that there exist structurally unstable generic families of vector fields
in the plane. In all the previous works on the planar bifurcations, the result was described by a
finite number of phase portraits that may occur under the perturbations of degenerate vector fields.
In the global theory, this is no more the case. Even three-parameter families of vector fields on the
two sphere may have numeric invariants, and six—parameter families may have functional invariants.
No versal families exist any more. A continual set of germs of generic bifurcation diagrams may
occur even in the four-parameter families. A natural question arises: given a degenerate vector field,
how to determine, what part of its phase portrait actually bifurcates? How to classify bifurcations
in the low (one and two)-parameter families, where numeric invariants are not expected? All these
questions, except for the classification of the two-parameter families, are answered by the speaker and
his collaborators: Nataliya Goncharuk, Dmitry Filimonov, Yury Kudryashov, Nikita Solodovnikov,
Ilya Schurov and others. Some open problems will be stated. All the necessary definitions will be
given during the talk.

HemnpeprniBHBIE cesleKITI M HEKOTOPbIE 3a/Ia9M JUHEHOI
aJreophl

Cemenon [lasenr Brnagumuposnd
Hanmonambublit ncc/ie1oBaTe/ IbCKuil yHUBEpCUTET BhIcias MKoJia SKOHOMUKI

B srom kparkom jokjiaje OyJIeT paccKa3aHO O MPUJIOKEHUSX TEOPUU HEIPEPBIBHBIX CEJIEKITUi
MHOTO3HAYHBIX OTOOpaKeHmiT IPU OTBETe Ha CJIeyonuit Borpoc. Beerma m MOXKHO BBIOpATh pere-
Hust © € A uy € B smneiinoro ypashenus L(z,y) = z HempepblBHO 3aBUCAIIUME OT 2, The A u B
- (pUKCHUPOBAHHBIE BBIYKJIbIE KOMIAKTHI? DTOT BOIIPOC - BeCbMa YaCTHBIN ciydail obIeil 3ajmadu o
pacIIerieHuu MHOTO3HAYHBIX oToOpaxkenwuii. IlotokuTesbHbIe OTBETHI UMEIOTCS WU B HEOOJIBINNIX
pasmMepHocTsx, win 1pu "xopomem" pacnosoxkennu sypa Ker(L) orrocuresbio A u B. Orpura-
TeJIbHbIE OTBETHI UMEIOTCS B PA3MEPHOCTH TPH U BBIIIIE.

Higher determinants and the matrix-tree theorem

Bypman FOpuit MuxaiisioBuy
HaHI/IOHaHBHbIﬁ HCCJIe,HOBaTeJIBCKI/Iﬁ YHUBEPCUTET Bricirag mkosia 9KOHOMUKHT

For a n x n-matrix A = (a;;) and a number k > n we define a degree k polynomial Det, ;(A)
of the matrix elements called higher determinant of the matrix. In particular, Det, ;(A) is the
usual determinant; and also all Det,, ;, exhibit some properties of the determinant, like row/column
expansion.

The classical matrix-tree theorem (Kirchhoff, 1847) relates the principal minor of the n x n
Laplace matrix (any matrix with row sums 0) to a particular sum of monomials of matrix elements
indexed by trees with n vertices. We present an analog of the matrix-tree theorem involving the
higher determinant in the left-hand side.



Ceknus: «Anredpanmdeckas 'eomerpus».

Real-normalized differentials: degenerations and applications

Kpuuesep Nropn Mouceesna
Harmnumonabublii nccseioBaTe/IbCKuil yHUBepcuTeT BhIciias MKo/1a SKOHOMUK,
Cxourex,
Columbia University

In the talk a new analytical approach to the study of differentials, vector bundles. .. on families
of curves degenerating to a stable singular curve will be presented. As an application of this approach
we will describe a proper compactification of the moduli space of the real-normalized differential,
and new upper bound on the dimension of complete cycles in the moduli space of algebraic curves
of compact type.

Around Liouville’s first theorem

XopaHcknit Ackouibl [eopruesnd
University of Toronto

According to Liouville’s first theorem an integral of an elementary function is usually not an
elementary function. In the talk I will discuss the statement and a proof of this result. Differential
Galois group of the extension obtained by adjoining an integral does not determine if the integral is
an elementary function or not. Nevertheless Liouville’s first theorem can be proved using differential
Galois groups. The first step towards such proof was suggested by Abel. This step is related to
algebraic extensions and their Galois groups. A significant part of the talk is dedicated to the second
step which deals with pure transcendent extensions and with connected Lie groups. The idea of the
proof goes back to J. Liouville and J. Ritt.

Tpeyroabanku Illaposiruna

Herait rops BurtanibeBud
Hanuonambublit ncc/ie1oBaTe/ IbCKuil yHUBEpCUTET BhIciias MKoJia SKOHOMUKI

B jokmajie g maHupyio pacckasarb 00 M3BECTHOH IIAHMMETPHYECKO 3ajiade OIMCaHUA Tpe-
yrobHIKOB [llapeirnna. 9ta 3a/1ava HATMHAETCST KaK 3a/1a9a KJIaCCHIeCKO IJIAHNMETPUH, OTHAKO €€
IPOJIOJIZKEHUE TPUBOJIAT K COBPEMEHHOI CJI02KHO# HayKe, TAaKOi Kak 3a/1a9a OMMCAHIS PAIHOHAJBHBIX
TOYEK Ha JITUITUYECKON KPUBOH. 3ajiavua onucanus 1eJ0UnCIeHHbIX TpeyroabHukoB [lapeiruna pe-
IIIeHa HA eBKJINJIOBOI IJIOCKOCTU, XOTs U TaM HEKOTOPbIe MHTEPECHBbIE BOIPOCHI MOKA OCTAIOTCA 0e3
OTBETa. TaK)Ke g IJIaHUPYIO paCCKa3aTb O TOM, 9TO IIOJIYYa€TCd B 3a/da49€ OIIMCaHUA TPEYyroJIbHUKOB
[MTapeiruna wa mmockoctu JlobaueBcKoro.



O Bompocax KOHEYHOCTHU THIEPKIJIEPOBLIX MHOT000pa3uii

Kypnocos Huxkon Muxaitiosud
HaH‘I/IOHaJ'IbeIﬁ I/ICCJIG,HOBaTeJIbCKI/IfI YHUBEPCUTET BbICIHaH IIKOJIa S9KOHOMUKN

[M'unepka/1€epoBBI MHOIOOOPA3Usd OJIMH U3 TPUMEPOB MHOTO0OOpa3uil co clienuaabHOi rOJIOHOMHUEIH,
€CTEeCTBEHHO BO3HUKAIONINN B PA3HBIX 00/IaCTAX MaTeMaTUKHU U (pusnke. KOMIIAKTHBIX TPUMEPOB Ta-
KAX MHOIrooOpas3uii M3BECTHO JIUIIb HECKOJIBKO JIe(DOPMAIIMOHHBIX TUIOB. B J0K/Ia/ie s IIaHUPYIO
0030pHO paccKkazaTh 00 M3BECTHBIX IOJIX0/IaX K BOIPOCAM KOHEIHOCTH YUC/IA J1e(DOPMAITMOHHBIX THU-

1I0B, BKJIIOYasl JIarpaHzKeBbl pacciioenus, popmy Bosuinisg-BoromosoBa-Py KUk u orpaHu-IeHusT Ha
qncia berrn.



Cexking: «O IlpenonaBanun MaremaTukm.

HoBbie BOBMOX>KHOCTHI M IIOJXObI B IIPenogaBaHu MaTeMaTHUKU
Ha ocHOBe oOy4ailonieii cucrembl 01 MaTtemaTuka

Saitnie Asekceit MBanosuu
CEO «0lmaremaTnka OHIANHY,
rumuasusg CKOJIKOBO,
CkonTex

OT NCTOPUKOB N0 2KYPHAJINCTOB: KaK MAaTEMAaTUKY BbI2KHUTH B
P€aJIbHOM MHUPE N KOI'o-TO 94€MY-TO HAY9IUTDb

[Ilypos Nnbs BaiepbeBuu

HaHI/IOHaHBHbIﬁ I/ICCJIG,ILOBELTGJIBCKI/Iﬁ YHUBEPCUTET Bricmag mkosaa 3KOHOMUKHI
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Ceknus: «busnec n uaycrpus: Paccka3bl
BbInnycKHUKOB».

Yto geaars mocie mardaka? busnec niam HaéMHBIA TPyA?
CepatokoB AJtekcei

CEO «DouDouGamess»,
ocHoBaresb «ATakEm»

KonTrpacrtHble mmocjaeacTBus mocje MaTdaka

Nonos EBrennii
ITAO «Bpivmeaxkoms

XaKepcTBO KaK peMecJio U HayKa,

['ernes Omap
Deteact

ITpaBia o pbIHKE KPUNITOBAJJIIOT

[apkyia Ajekcanip
Coyupenurenb u coiagenen; « ModernTokens
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