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TE3UNCHI JOKJIATOB

Hwukounait Axpuanos
MI'Y umenn M. B. JlomonocoBa, Mexanuko-mareMmaTudeckuii (paxkyabrer

4-pebepHble PUCYHKHU poJa 2 m KpuBbie B npocTpancTBe l'ypBuma. Oynk-
mun bBenoro meTckmx puCyHKOB poja 2 ¢ 4 pebpamu ObLIH BBIYUCTIEHBI B COBMECT-
noit pabore ¢ [.B.[Mlabarom B 2005 roay. DTH JeTcKHe PUCYHKU 00JIATAI0T CBOii-
CTBOM CaMOJBOCTBEHHOCTH, 4TO B TepMunax nap bejoro (X, 5) o3nauaer, 4ro Kpu-
Bag X — OwdunTudHa, PpyHKImg bBesioro cremenu 8 mmeer e MHCTBEHHBINR HOJIb
U eJMHCTBEHHBIN TMOJIIOC, a TaKKe YJIOBJIETBOpseT (DYHKIMOHAJIHLHOMY YPaBHEHUIO
B~' = BorT, Tae T — GEIIUNTHYECKAS MHBOIONUA. ECan oTKasaTbCa OT Orpa-
HUYEHUs HAa KOJIWYEeCTBO KPUTHIECKUX 3HAYEHHU, TO MBI TOJYIUM TOBEPXHOCTH B
npoctpancTie ['ypBuma, Ha KOTOPOIii JIeYKUT HECKOJIBKO KPUBLIX, COOTBETCTBY IOTINX
napam Ppuja, KOTopble 00JIaJAI0T YKa3aHHbIME CBOiicTBaMu. B j1ok/iaje Oyaer pac-
CKa3aHO O BLIYUCJECHUAX ITUX ceMeicTB, mpoBeenubix BMecte ¢ [.B. I1Tabarom.

Haranbsa AMOypr
HUL «Kypuarosckuii nacTuTyT> — UTOD

Mmuorounen Ilyankape mpocTpaHcTBa M—M(C) W KOJUWYEeCTBO TOYEK MPO-
crpanctea M, (F,). Byger npeacrasieno KoOMOHHATOPHOE TOKA3aTeIBCTEO TOTO,
9T0 4ncJ0 To4Uek mpocrpanctsa M ,(F,) yaosrersopsier pekyppentnoit gpopmyse
A1 MHOroueroB [lyankape mpocTpanctsa Mo, (C).

Jloknar ocHOBaH Ha coBMecTHBIX pesyabratax ¢ E.M. Kpeitnec u ['.B. [I1a6aTom.

Bopuc BerukoB
HITY BIIT>

Crenenn crparos npocrpancrsa 'ypsuna. [Ipocrpancrso I'ypsuna Ho.k, .. k.,
— 9TO IPOCTPAHCTBO MepOMOPMHBIX (PYHKIUi crenenu ki + ...+ k,, Ha ajarebpa-
n4aeckoit KpuBoil pojga 0 ¢ KpaTHOCTAMH Poobpas3oB ki, ..., k, TOUKH 0O W HYJe-
BOIl CyMMOW KOHEYHbIX Kpurudeckux 3nadenuii. [Ipocrpancrso ['ypsuna crparu-
GUIUpoBaHO KPATHOCTAMU MIPOOOPA30B BHIPOKIEHHBIX KPUTHYCCKUX 3HAUYeHMi. o
pacckaxKy o Crocode BBIYHCIEHUs cTerneHeil cTpaToB npocTpancTsa ['ypBulia u KOH-
KDETHBIX BBIYHCJIEHUIX CTeNeHell cTpaToB MaJleHbKUX Kopa3MepHocTeil. Hampumep,
CTelleHb caMollepeceveHnsl KayCTHKH — cTpaTa (pyHKIUH ¢ ABYMS BBIPOKIEHHBIMI
KPUTUYCCKHME 3HadeHusME ¢ 1poobpaszamu 1" 331, Kak ciencrsue, Mbl 1101y 4um
3aMKHYTBIe (DOPMYJIbI JJIsl HECKOJILKUX Cepuil ABoHHbIX ynces ['ypBuiia u cooTHoIe-
HUS HA TPOU3BOJILAIINE PSAJIBI A TUCET Mepeceuenns 1) KJIacCOB Ha MPOCTPAHCTBE
MOJLYJIEH.

Anekcanap Bacun
MI'Y umenu M.B. Jlomonocosa, -1 BMK



OnTuMu3alnug TPAHCIOPTHBIX CHUCTEM 3JHEPreTUdYeCKUX PHIHKOB. PbiHKH
HIPUPOJHOTO Taza, HeTH U IIEKTPOIHEPIUH HMIPAIOT BAKHYIO POJIb B IKOHOMHU-
Ke MHOTHX CTpaH. 3ajada OITHMHU3AIHMK TPAHCIOPTHON CHCTEMBI IIpPEJICTaBJsSeT
OOJIBIITON MpaKTHYeCKUt uHTepec. PaccmarpuBaercsd mpobiemMa ONTHMA3AIRT 00IIIe-
CTBEHHOTO OJIATOCOCTOSTHUS € YIeTOM IPOM3BOJCTBEHHBIX 3aTpAaT, IOJE3HOCTH IIO-
TpebjieHusT U 3aTPAT HA YBEJWYEHHEe MPOIYCKHBIX CocobHOCTel. CI02KHOCTD TIPO-
OJ1eMbl  OlIpeJiesIgeTCd HaJUYUeM CYIIECTBEHHBIX (DUKCUPOBAHHBIX PACXOJOB, CBS-
3aHHBIX C paclIupeHneM JuHUil nepegadn. B menom 3amada — NP-tpyamas (cu.
Guisewite, Pardalos, 1990). B nareii pabore (Bacun, ['puropbesa, Ilpiranos, 2017)
BBOJSATCA MOHATUA JOMOJHUTETBHBIX W KOHKYPEHTHBIX TPAHCIOPTHBIX JUHWIH. /15
PBIHKOB C JIPEBOBUIHOW CTPYKTYPOIl yKa3bIBAIOTCH JIEI'KO IIPOBEPsieMble HEOOXO011-
MbI€ U AOCTAaTOYHBIC YCJIOBHUA WHBAPDHUAHTHOCTHU CTPYKTYPbI IIOTOKOB, IIDU BbITIOJIHE-
HUKM KOTOPBIX JII00asi mapa JIMHUI ¢ OJMHAKOBOW OpMEHTaIuell MOTOKOB SIBJISAETCS
JIOTIOJTHUTETbHOU, a ¢ MMPOTUBOMOOKHOW OpreHTalueil — KOHKYPEeHTHOM. YKa3aH-
HBIE€ CBOMCTBA MO3BOJISIOT pa3paboTarhb 3(M@PEKTUBHBIE AJITOPUTMBI KaK JIJIsT pelle-
HHUA ,ZLI/ICerTHOIU/I 3a/a91 IIOUCKa OIITUMAaAJIbHOI'O MHO2KECTBA PaCIIUPACMbIX JH/IHI/II'7I7
TaK 1 OJId BCIIOMOT'aTeJIbHOM 3a a9 OIITHUMHU3aIuN1 6ﬂaFOCOCTOHHI/IH Ipu 3adaHHOM
MHOZKECTBE PaCIlIupAdeMbIX JIMHUA.

Koucrautun 'onybes
Yuusepcurer bap-lnana, M3panib

XpomaTudeckue uncia PuMaHOBBIX IMOBepxXHOCTE. XpoMaTHIecKoe JUCI0
rpacga — 310 MUHUMAJILHOE KOJUYECTBO IIBETOB, HEOOXOIMMOE JIJisi PACKPACKU Bep-
muH rpada Tak, 9TodObl COCeHUEe BEpINHHBI ObLJIN OKpAaIleHbl B pa3Hbie mBera. B
OTJINYWe OT MHOTUX JPYTUX IMOHSTHIH (TAKUX KAK CJIydaiiHbie OJIyKIaHMs, PACIIH-
peHEe U JIp.) XPOMATHYECKOE YUCIO He UMeeT aHAJOrOB B TeOpUH PUMAHOBBIX I10-
BepxHocTeit. Mbl ompeesigeM XpoMaTHIECKOe YUCI0 PUMaHOBOI MOBEPXHOCTH KaK
MHUHUMAJIbHOE KOJIMYeCTBO [BETOB, HEOOXOUMOE JIjis PACKPACKHM TOYEK IOBEPXHOCTU
TaK, 9TOOBI TOUYKH Ha (PUKCUPOBAHHOM PACCTOSHUN OBLIN OKPAIEHBl B PA3HbIE [BE-
Ta. YJIMBUTEIbHBIM 00Pa30M TaKOe XPOMATHYECKOE YUCI0 PACTET IKCIIOHEHITHATIHHO
Kak dyHkius paccrosuud. CoBMmectHad pabora ¢ DBanom leKopre.

Ilerp dyumn-BapkoBckuii
HITY BIII>

O romMmoJsorngx HaKpbITHUIl ITPOCTPAHCTB MOAYJ€el KpUBBIX. B jokase Oyuer
H3JI0KEH pe3yabrar coBMmecTHO#H paborsl ¢ A.B. Tlomomuroseim, A.B. Crenmosbim
un ['b. [IlabaToM 0 roMoJOrugX ONpeeeHHBIX KOHEYHOJUCTHBIX HAKPBITUH IIPO-
CTPAHCTB MojyJIeil ajarebpandeckux KPUBBIX ¢ OJIHON oTMedeHHoit Toukoit. Ilpemio-
JKeH SIBHBIH cTII0c00 MOCTPOEHUsT KJIeTOUHOIO0 KOMILIEKCA JIIs T.H. YPOBHEBBIX HAKPBI-
THI IPOCTPAHCTB MOJLYJIEHl KPUBbIX; /IS CJIydas pojia 2 aBHO BBIYUC/IEHBI €r0 YUC/Ia
Berrn.

JAmMutpnit 3BOHKUH
Yuausepcuret IIbepa n Mapu Kropu, [lapuxk, @panmnuga



O umcaax mepeceveHuUs HA NPOCTPAHCTBE MOYJIEH BeIIECTBEHHBLIX pa-
IMUOHAJBHBIX KPUBBIX. [lycts M) ,(R) — mpocTpancrBo Momysiell BEIECTBEHHBIX
KpuBBIX pojia ) ¢ n BelecTBEHHBIMH OTMEYEHHBIMU TOYKAMHU. DTO — IVIAJIKOe Be-
IecTBEHHOEe MHOT00Opa3ue pa3MepHOCTH n — 3, HeopueHTHpyeMmoe pu n > 4. Ha
9TOM MHOTOOOPA3UU UMEETCS N JUHEHHBIX PACCTOEHUl: KOKACATETbHBIX MPIMBIX K
KPHUBOM B OTMEYEHHbBIX TOYKAX. ¥ KaKJOr0 U3 3TUX PACCJOEHUN €CTh IePBbIi KJIacc
MTrudensa-Yuran: kiaace 1-koromosoruii ¢ koaddunuenravu B Z/27. O6o3HaunM

9TH KJaaccwl &i,...,&,. ad mobbX HeOTpUNATE/NbHBIX NEAbIX ducea di,...,d, ¢
CyMMO# 1 — 3 MOXKHO 3aJIaThCs BOIPOCOM, Y€MY PABHO “UHCJIO HepecedeHus:’

d1 dn,

1 gnn
— myao uan eauauie? OTBeT Ha TOT BOIPOC Takoil. 3amnwummeMm duciaa di,...,d,

B JBOUYHOI cucTemMe W MOIpobyeM CJI0KHTb WX B cTOJIOMK. Ecam mpum sToM Ham
XOTh pa3 HPUAETCs JleJ1aTh HEePEHOC B OOJIBIMTHA Pa3psii (TO €CTh, €CJu B OJHOM
paspsizie XoTs 66l y nBYX unces d; OHOBDEMEHHO CTOUT elWHMYKa), TO orBeT 0, a
B MpoTHBHOM ciydae — 1. Hecmorpst Ha wHTPUTrYOIyi0 ¢pOpMy OTBeTa, A0Ka3aTh
€ro OYeHb IPOCTO; ITO OBLIO CIeJaHO B JIMILIOMHONE pabore Moero cryaenta Masuka
Kamapa.

HOanii Nnbpgamenko

HIY BIITS

Les dessins des autres enfants. ['nobasibrast Teopust oudypkramnuii Ha MI0CKOCTH
— HOBBIH CIO2K€T, OCHOBHbBIE€ D€3YJIbTaThbl KOTOPOI'O MOI'YT OBLITD BbIpazKeHbl B BUJIe
pUCYHKOB (pasyMeercsi, Ha IJIOCKOCTH). B gokiafe GyJerT paccKasaHo O MEepPBBIX
Iarax B UCCJAEI0BAHUHN ATUX OudypKalnii, KOTOpbIe MOJTHOCTHIO OITPOKUHY/IN JaBHUE
OXKNJaHUA 9KCIIEPTOB.

Bukrop Kymukos
Maremarudaecknuit macturyt num. B.A. Crexsiosa PAH

ITosryrpynnbl HAKpBLITHIlT WM HEIIPUBOAMMbBbIE KOMIOHEHTHI ITPOCTPAHCTB
I'ypsuna. [lycts G — noarpynmna cummerputdeckoit rpynnst Sq u Hury(C, G, U, 0;)
— npocrpanctBo 'ypsuiia d-gucTHBIX HAKpbITHil npoekTuBHON Kpuboit C' pomga
g, pa3BeTBJeHHBIX B n Toukax x; € C, i = 1,...,n, JOKaJbHBIE MOHOIPO-
MUHU [i; HAKPBITHH B KOTOPBIX TPHUHAJJIEKAT Kjaaccam coupszkennoctn O; rpyr-
uel G. B joknage Oyjger pacckazamno, 9YTO HEINPUBOJUMbBIE KOMIOHEHTBHI IPO-
crpanctBa Hury(C, G, U ,0;) ecTecTBeHHBIM 06pa30M B3AaHMHO OJHO3HAYTHO CO-
OTBETCTBYIOT 3JIEMEHTAM JIJIMHBI N + 2¢ HEKOTOPOi, TaK HA3BIBAEMON, noayzpyn-
noe wakpoimut Sy(G, U7 O;) B 9HCIO0 HEIPUBOAUMBIX KOMIOHEHT IPOCTPAHNCTBA
Hury(C,G, U, 0;) 3aBucut toabko ot U ,O; (r.e. He 3aBucur ot d, n u g), ec-
JIX 1 JIOCTATOYHO BEJINKO U 3JjieMeHThl u3 U], O; nopoxatT rpyuny G.

Cepreii Jlammo
HIY BIII>



Biioxxennbie rpadnl, AeabTa-MaTPONABI I NHBAPWAHTHI Y3J0B. uBapuanTs
KOHEYHOTr'O MOPSIKA Y3/10B OIMUCHIBAIOTCS B TEPMUHAX XOPJAOBBIX JuarpaMm. XOop/1o-
BYIO JTHArpaMMy MOYKHO PacCMaTpHUBATh KaK BJIOKEHHBIH I'pad ¢ eIMHCTBEHHON Bep-
mnHoOM. B ¢BoIO ovepeh, XOPAOBOI aArarpaMme MOYKHO COIOCTABUTH aOCTPaKTHBIHI
(He ByTOXKeHHBIH) rpad - ee rpad mepecevenuii. Bepruubl T0ro Tpada cooTser-
CTBYIOT XOpJaM JuarpaMMbl, U JIB€ BEPIIUHBI COEJUHEHBI peOpOM, €CJIU COOTBET-
CTBYIOIIIIE UM XOPbI nepecekaiorcs. Comocrapienne rpada mepecedeHuii Xopao0Boit
JimarpamMe nepepadarbiBaeT HEKOTOPbIe HHBAPHAHTHI I'PaOB B HHBAPHAHTHI Y3JI0B.

MuaBapraHThl KOHETHOTO TMOPS/IKA 3aIEIIeHNI OMMUCHIBAIOTCA YK€ B TEPMUHAX BJIO-
JKEHHBIX TPadOB ¢ IPOU3BOJBHBIM YHCJIOM BEPIIUH (PABHBIM KOJIHYIECTBY KOMIOHEHT
CBSIBHOCTH 3allerienns ). [IpaBuibHbIM aHaJIoroM rpada InepecedeHuii st TaKoro
BJIO2KEHHOTO r'pada OKa3blBAeTCsl €ro jejbra-Marpoul. B jiokiaje Oyjer oupe/ie-
JIEH KJIaCC WHBAPHAHTOB OMHAPHBIX JIEJbTa-MAaTPOUIOB, MOPOKIAOIMINX HHBAPHAH-
Thl KOHEYHOTO TOPsi/IKa 3allellJIeHuil, BBeAeHHbIIT B HegaBHeit pabore B. 2Kykosa u
C. Jlanno.

Cepreii HaTtanzon
HITY BIII>

KieiinoBbI meHbI. KJieiiHOBBI 1EHbI — 3TO aHAJIOI'M PUMAHOBBIX MOBEPXHOCTEH C
O/THOMEPHBIMHU C ODEHHOCTSIMHU. DTU CTPYKTYPHI €CTECTBEHHO BO3HUKAIOT B COBpE-
MEHHBIX MOJEJISIX MaTeMaTHdecKoil (pU3uKn (Teopusi CTPYH, TOTOJOIHYEcKas Teo-
pust mosist u jp.) KieitHoBa meHa mostyvaercst CKJIEHKOH HECKOJBKHX KJICHOBBIX T10-
BEPXHOCTel MO OTpe3KaM WX IpaHull. B 1okiame Oymer MOKaszaHo, YTO KJeifHOBa
[IeHA IKBUBAJIEHTHA CEMEHCTBY BEMIECTBEHHBIX (POPM PUMAHOBON MOBEPXHOCTU. DTO
IIO3BOJIAET HAWTH HEOXKHUTAHHBIE TOIIOJOTHYECKIE U aHAJUTAYECKNAE CBOHCTBA KJeH-
HoBoit menbl. Kpome Toro 06y/eT mocTpoeHo MpoCTPAHCTBO MOJLyIeil KJICHHOBBIX MEeH
OJIMHAKOBOTO TOMOJOTHYEeCKOro Tuma. OKa3aJoch, 9TO KaK U B CIy4ae PAMAHOBBIX
MOBEPXHOCTEH OHO TIpeJIcTaBAsgeTcs B BUIe (paKTOpa KJIETKHU O JUCKPETHOM Tpymie.
Jlokna s ocHoBan Ha coBMecTHasbix paborax ¢ C.M. I'yceitn-Bage u A.P. Kocra.

JAmvutpnit Oranecan
MTI'V nmenn M. B. JIomonocosa, Mexanuko-maremaTndeckuii (paxkyabrer

CemeiicTBa nap Ppua u peaykiiusa nap Bejgoro B mojgoXKurtejibHYIO Xa-
pakTepucTuky. B nokiane Oyaer m3jio0xKeH IMOAX0HA K u3ydeHuio nap bemoro c
IIOMOIIIBIO BKJIIOUEHNS UX B ceMmeiicTBa ¢pyukmuit. [lapoit @puga Oyaem Ha3bIBATH
napy u3 ajrebpandeckoil KpuBoil u panuoHabHON (QyHKIMKM Ha Hell ¢ 4 Kpurude-
ckuMu 3HaYeHussiMu. Mbl BKJIounM napel besoro B cemeiicrBa nap @puga. Bymer
paccMoTpeH psJI TpuMepoB Takoir gedopmarmn nap besmoro ais pogos 0 u 1, n ¢ ux
ITOMOIIBIO MBI TOJIYYINM Pe3yJIbTaThl O PeAYKIUH Tap beaoro B moad MOJ0XKATETb-
HOIl XapaKTepuCTUKH. Tak ke B pe3yabTaTe Mbl TOJTYYAM P KPACUBBIX MerakapT
u yunuit bejioro na Hux.

Agaekceii Cienos
NuacTuTyT TeOpeTndecKoil u IKCIePpUMEeHTAILHON (DU3nKn



Teopusg y3j08B, nBeTHbIe MOJUHOMBI XOM®PJIN 1 kBauTOBBIE KO3 puim-
eHThl Paka-Buruepa. ¢ pacckaxy mpo 1BeTHble KBAHTOBbIE HHBAPHAHTHI Y3/10B,
uX ¢Bsi3b ¢ Koadurmenramu Paka-Buraepa (KBAHTOBBIME (-] CHMBOJIAMHE) U CIIO-
COOHOCTDBIO PA3JIHYATh Y3JIbI-MYTAHTHI.

Cepreii CMmupuoB
MI'Y umenun M. B. Jlomonocosa, Mexanuko-maremarudeckuii paxyabrer

Cucremsbi, naTerpupyemslie 1o /lap0y: mpumep AByMepu30BaHHOI IenI04-
k1 Toawl. B Teopuu nHTErpUpyeMbIX CHCTEM, B 3aBUCHMOCTH OT KJIACCA PACCMATPHU-
BaeMBIX 3aJa4, BBOJAATCS pa3JudHble NOHATHA HHTerpupyeMocT. Hanpumep, Korjia
pedb UJIeT 0 KOHEYHOMEPHBIX AUHAMUYECKHX CHCTEMaX, TO, KaK MPAaBHJIO, TOBOPST
00 unmezpupyemocmu no JIuyeusito; 1pu n3yYeHUU BOJIONUOHHBIX YPABHEHUH 110/1
HHTErPUPYEMOCTHIO OOBITHO TOHUMAETCS UHMEZPUPYEMOCTNGL MEMOOOM 00pamHor
sadayu. 9 paccaxky 00 unmezpupyemvix no Japby cucremax — Kiacce rumepboInde-
CKHX CHCTEM, JOMYCKAIOIMUX OoJiee WK MeHee siBHOoe uHTerpupoBanue. [Ipocreitimmm
IPUMEPOM TAKOM CHCTEMBI SBJIAETCA KJacCHUYecKoe ypashenue JIuysuina

Ugy = €7,

ob1iee perieHue KOToporo OwLI0 Haitaeno emre 2. Jluysuiem B 1853 roay. Menee
TPUBHAJIBLHBIM MIPUMEPOM HHTerpupyeMoii mo JlapOy cucteMbl sIBASIOTCS 08YMePU-
306aHHbIE Uenouky Todv, — CUCTEMBI, HE3aBHCHMO BO3HHUKIIINE B KJIACCHICCKONH -
depeHnuaIbLHON reoMeTpun B KoHIE 19 Beka 1 B TeOpeTHvecKoil (pu3nke moITH BeK
cunycTd. £ pacckaxky o0 0HOM 0YeHb MPOCTON KOHCTPYKIIAH, TO3BOJISIONIEN CTPOUTH
XapaKTepuCTHIeCKHe HHTerpaJIbl KaK /I ABYMEPU30BAHHBIX Menodek Topl, Tak n
JJI X TUCKPETHBIX aHAJIOTOB.

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 field and generalizations of these models
to description of "hypergeometric Hurwitz numbers'"corresponding to mappings
3, — C'P' branched over a fixed 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 difference 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



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 Pélya problem. Two important functions in matrix theory, determinant
and permanent, look very similar:

det A = Z (—1)UCL10(1) * o Gpg(n) and per A= Z A15(1) ** " Ano(n)s

ocESy 0ESH

here A = (a;;) € M, (F) is an n x n matrix over a field F and S,, 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 Pélya, 1913, different 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 finite fields. 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 & = (C; x C3)/G where C; and Cy are the
Belyi curves underlying two regular dessins of genera g;,g9, > 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| < 1764 x(S), with equality if and only if the Beauwville group G acts as a
Hurwitz group on both curves C;. 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 satisfied by all alternating groups
of sufficiently large degree, together with their double covers, but by no sporadic
simple groups or simple groups in various families of small Lie rank.



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 defined 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 define
Jacobian of a graph as the maximal Abelian group generated by the flows obeying
two Kirchhoffs 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 financial mathematics. The Jacobian
group is an important algebraic invariant of a finite 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 Md&bius 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, Mobius 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 complezxes related to a (possibly
bordered) oriented surface F' equipped with a number of labeled fixed 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 RGgfﬁ;t, to the (introduced by M. Kontsevich) tautological S'-bundles L;,
to the Whitney sum of L;, and to a more sophisticated bundle whose fibers are
homeomorphic to some surgery of the surface F'. As an application, we compute the
powers of the first Chern class of L; 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 briefly mention the domains
in which T worked and which have (temporarily..?) abandoned: uniformization
of complex algebraic varieties, automorphism groups of bounded domain of
C", applications of differential 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.



