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K. I'. KyrtomxusiH. CuctemMmbl KOpHen

CuncTeMbl KOpHEN — 3TO KOHEeYHble HAB0pbl BEKTOPOB B EBK/IMA0BOM NMPOCTPaHCTBE, 061ajaroume
onpeaenéHHbIM1 cBoicTBaMu. Mpu NOMOLLM CUCTEM KOPHE M CBSA3aHHbIX C HMMMK rpynn Belins
[aloTca OTBETHI Ha camble pa3Hble anrebpanyeckme n reoMmeTpuyeckne BONpocChl: knaccuumkaums
nonynpocTbix anrebp Jlv, knaccudmkaumsi 0OCOBEHHOCTel anrebpanyecknx MHOroobpasui,
onncaHne BCEX KOSTYaHOB, UMEKLMX KOHEYHOE 4YMC/I0 MOMapHO HEM3OMOPMHbLIX HEPA3/TOXUMbIX
npeactaBneHnin. OCHOBHble KOMOWHATOPHbIE CBOWCTBA CUCTEM KOPHE BbIBOAATCA U3
akcnomaTu4yeckoro 3agaHus. [anee Mbl U3y4M CTPOEHME MOAYNPOCTbIX anrebp /in B TepMUHaXx
CUCTEM KOpHeli. Takke Mbl 06CyaMM reoMeTpuio AeincTBus rpynn Beiins un, 6onee o6ulio, rpynn
OTPaKEHWIA.

B. C. bon6auaH. BBegeHune B TeOpU0 MOAYNAPHbIX
copm

Myctb H — BepxHAA nonynnockocTb, I — Kakas-HMbyab noarpynna B rpynne PSL_2(**R**).
Fpynna I geiictByeT Ha H ApOGHO NMHEHbIMKM Npeobpal3oBaHMsAMU, U MOXHO paccMaTpuBaTb
ronomMopdHbie yHKUMM Ha H, KOTOopble NOHATHbIM 06pa3oM MNpeobpasyoTcs OTHOCUTESNbHO T
Takne (pyHKUMM Ha3bIBatOTCA MOAYNSAPHbIMU dopMamy. HecMOoTpsi Ha TO 4YTO WX onpegeneHve
ABNSAETCA AOBOJ/IbHO aHA/IMTUYECKMM, OHM OKa3blBAKTCA CU/IbHO CBA3aHHbLIMY C Teopueit uncen. B
KayecTBe npumepa Mbl JOKakeM (QopMyny O NpeacTaBfieHuy Yucna B BUAE CYMMbl YeTblpex
KBagpartos. naH:

1) OnpegenexHve MoaynsipHblx dopm. [Mpumepbl:  pagbl  DW3eHWTelHa, J-MHBapUaHT.
Knaccudpmkaums B cnyyae PSL_2(**Z**).

2) TaTa-pyHKUMS KBagpaTuyHon hopmbl. PopmMyna ans Konnyectsa npeacTasB/ieHnid Yncnia B BUae
CYMMbI YETbIPEX KBALPATOB.

3) Onepatopbl 'ekke. MyNnbTUNIMKATUBHOCTb Tay-yHKUUK PamaHymkaHa.

4) (Ecnn xBaTuUT BPeMEHN) ANrebpanyHOCTb 3HAYEHUS j-MHBapuaHTa B MHUMbIX KBaApaTWUUHbIX
TOUKax.

B. O. MegBegeB. MMHUMa/IbHbIE
nogMHoOrooopasus: MeToabl UX N3YyUYEHUs U
npuaoXeHus

MpepctaBuMm ceb6e 4TO Bbl — KOCMUYECKWI MNyTELeCTBEHHMK, NbITAILWMIACA MOHATb, KakoBa
reomeTpusi Toi 06n1acT NPOCTPAHCTBA, Kyaa Bbl cnyvaitHo 3abpenu. Kakne cpeactea y Bac ans
3TOr0 ectb? [lOKMHYTbL Halle npocTpaHCTBO Bbl, KOHEYHO, He B COCTOSAHMW, [O3TOMY
aHanu3npoBaTb ero reomeTpuio Bam npuaértca msHyTpu. MogobHOro poga BOMPOCHI (XOTA U
chopMyNIMPOBaHHblE MEHEe Hay4HO-(paHTaCTUYeCKM) 4YacTo BO3HMKAKT B AudydhepeHumanbHo
reomeTpun. COBPEMEHHLIM CpefcTBOM, MO3BOMAKOWMM OTBEYaTb Ha 3TU BOMPOCHI, SABASETCH
reoMeTpUYecKnii aHasIns, Kak ero noHuMasn ero cosgatens Ay LUMHTYH: 3TO aHann3 reomeTpun u
TOMO/OTUN  pPUMaHoOBa MHOroobpasms nocpeacTBOM U3yYeHUss €ero AO0CTATOYHO  «XOPOLLMNX»
noAMHOroobpasuii. ONbITHLIM NYTEM MaTeMaTUK/A NPULLAN K TOMY, YTO Ha POJib TakMX «XOPOLLUNX>»
noAMHOroobpasunii ngeanbHO NOAXOAAT MUHUMaSIbHbIE NOAMHOroobpasusi, To ecTb KpUTUYeckue
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TOYKM PyHKUMOHaNa ob6bEmMa. MIMEHHO UM U MOCBAWEH MUHU-KYpPC. Mbl YBUOUM Kak reoMeTpus
MWHUMa/TbHbIX MOAMHOroo6pasnii m Mx CBOWCTBA YCTOMUYMBOCTM (TO €CTb HACKO/IbKO AaHHas
KpuTuyeckas Touka faneka 0T TOUKU JIOKaSIbHOT0 MHUMYMa) CO34atoT NPensaTcTBUS K reoMeTpun u
TONOMOTUN  O6BEMOLLETO MHOroo6pasvs. Camo Xe U3yYeHMe T[eoMeTpun MUHUMaTTbHbIX
nogMHoOroobpasuii npeActaBnsieT cob0i CMOXHYI, HO YBeKaTe/IbHY0 MaTeMaTUYecKyto 3agaqy.
1 pacckaxy O HEKOTOpbIX cnocobax U3yvyeHWss UX reoMeTpun OT SBHOTO OMMCaHusA M A0 06LUMX
TEopeM CYyLLeCTBOBaHUA U €AMHCTBEHHOCTU. Takke Mbl MOrOBOPUM O CBSA3W TEOPUU MUHUMATTbHBIX
nogmMHoroobpasuii ¢ ApyrMmn NonynsipHbIMKM  06bEKTaMM COBPEMEHHON aAnddepeHUnanbHo
reoMeTpun.

B. /1. CennBaHoOB. BbluucneHnsa ¢ 6eCKOHeYHbIMU
OaHHbIMU

Llenb faHHOro MUHU-Kypca — AaTh NepBOE NpeACcTaB/eHre 0 ABYX 60/bLUKX pasgesniax

TEOPUM BbIYNC/IEHNI C GECKOHEYHbIMM AaHHbIMK. O6a pasgena akTMBHO PasBMBAOTCS, MMET
GoraTylo TEOpWH W ONbIT MpakTU4Yeckol peanusauun. MepBbil pasgen K3yyYaeT MoBeAeHUE
aBTOMATOB Ha GECKOHEYHbIX C/I0BaX W SIB/ISIETCS TEOPETUYECKO/ OCHOBOV BEPUMKALMN CUCTEM.
BTopoii pasgen, U3BECTHbIN Kak BbIUMC/TUMbIV aHa/IN3, N3y4YaeT BbIUUC/IEHUS HA AECTBUTE/bHBIX
yncnax u Apyrux o6bekTax MaTtemMaTuyeckoro aHasimsa (KOTopble SIBASKTCA GECKOHEeYHbIMMK) 1
3aJlyMaH Kak TeopeTn4yeckoe 060CHOBaHNE HAZEXHBIX YNC/IEHHBIX METOAOB. [Py N3yYeHU A3bIKOB
NporpaMMUPOBaHNs (BK/THOUAKOLLMX TWMbI AaHHbIX integer 1 real) cknagpiBaeTcs BNeyat/ieHne, YTo
pa6oTta ¢ 3TUMK TUNamMK COBEPLLEHHO aHaslorMyHa. OAHAKO Ha CaMOM fiefle HafeXHble YUC/IEHHbIe
mMeToAbl (rapaHTVpPYOWMe BbIUUC/IEHNE BbIXOAHBLIX AAaHHBLIX C J/06GOM Hanepes 3afaHHON
TOYHOCTB) OCHOBaHbI HA TOHKMX MAESX TEOPUM BbIYUC/IEHUI, BOCXOASALLMX K ThIOPUHTY.

MpumepHas nporpamma Kypca.

1. KoHeyHble aBTOMaTblI HA 6ECKOHEYHBIX C/10BaXx.
2. ABTOMaThbI 1 norvka.

3. ABTOMAaThl 1 6ECKOHEYHbIE UMPbI.

4. MpepcTaB/ieHne 0 BbIYNCIMMOM aHanuse.

E. Mortenson. An introduction to partitions and
current topics of research

Partitions is a branch of number theory initiated by Leonard Euler. A partition of a positive integer n
is a weakly decreasing sequence of positive integers whose sum is n. If we let p(n) denote the
number of partitions of n, we see that p(4)=5 where the five partitions of four are 4, 3+1, 2+2,
2+1+1, 1+1+1+1. There are many properties, generalizations, and variations of the partition
function. After Euler, the subject has been developed by many mathematicians such as Gauss,
Jacobi, Schur, MacMahon, Hardy, Ramanujan, Andrews, etc. The study of partitions is a natural
lead-in to the Rogers-Ramanujan identities, modular forms, mock modular forms, etc. We will give
an introduction to partitions and g-series, and then we will discuss current areas of research such
as MacMahon's partition analysis, the Kanade-Russell conjectures, and cylindrical partitions. A
preliminary program is:

0) Introduction to Partitions and g-series
1) MacMahon's Partition Analysis

2) Kanade-Russell conjectures
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3) Involution principle

M. B. lNnatoHoBa. BeTBsiLmnecsa npouecchl

BeTtBAlneca npouecchbl -- 3T0 cnyanHble npouecchl, onucbiBawoline AB/1eHNA, CBA3aHHbIE C
pasMHOXeHnem un npespaweHnem Kaknx-nmbo ob6bektoB. B HacTodllee BpemMAa Teopud
BETBALLNXCA NMpoLeccoB ABIAETCA MOLWHLIM MHCTPYMEHTOM MCC/ieq0BaHNA B Pa3/inyHbIX obnacTsax
MareMaTtuku: Teopun aJiroputMoB, Teopun MaccoBoro O6Cﬂy)KI/IBaHI/IFI, Teopun npocaynBaHuA, a
TakKXKe BO MHOTMX pasgenax gpyrmx Hayk, B YHAC/10 KOTOPbIX BXOAAT C*)I/ISI/IKa, Xumms n bronorus.

B MUHU-Kypce 6yayT U3noxeHbl 6a30Bble MOHATUS 1 MPUHLMMLI TEOPUM BETBSILLMXCS MPOLECCOB.
Mbl AOKaXKEM NpeaesbHble TEOPEMbI [/151 BETBSILLMXCS MPOLLECCOB, a Takke 06CYAMM HEKOTOPbLIE UX
NPYMEHEHNSI.

P. B. PomaHOoB. Hecamoconps)eHHble oneparopbl

[N CUMMETPUYHOW MaTpULLbl NXN MOXHO MOCTPOUTL 6A3NC U3 COBCTBEHHbLIX BEKTOPOB (NPOCTO).
[nsi camMoconpsbkeHHOro onepatopa B TM/IbGEPTOBOM MPOCTPAHCTBE MOXHO CAeflaTb HeuTo
nofo6Hoe -- HalTM yHWTapHoe npeobpasoBaHWe, MPUBOZSILLEE €r0 B OMNepaTtop YMHOXEHWS
(noTpyaHee). NS HECAMOCOMNPSHXKEHHOrO onepatopa B O6LWEl cuTyauuum HUYero nogoGHOro
caenatb Hesb3s: BOJIbTEPPOB OMNepaTop WHTErPUPOBaHWS UMEET CMEKTP, COCTOSLWIA M3 OAHOM
Toukn 0. Kak 6bITb? B Kypce 06CyXAalTcs BO3MOXHbIE 3aMeHbl MOHSATUS CMEKTPa/IbHOTO
pasnoxeHns (6asuncbl, METOAbI CYMMMPOBaHUS, (hYHKLVMOHA/ILHOE WCUUC/TIEHWE etc), NPUrogHble
[/151 Pa3HbIX KN1ACCOB HECAMOCOMPSHKEHHBIX (M HEHOPMaJTbHBIX) ONEepPaTOPOB.

Ma TaHblon. Introduction to basic notions in
Cartan geometry

Cartan geometry allows us to establish a relationship between the properties of rigid geometric
structures and the symmetries (e.g. infinitesimal automorphism) of these geometries. It
incorporates representation theory into the study of classical problems on differential geometry and
PDEs of finite type. In this mini-series of lectures, | plan to give a short introduction to the basic
terminologies of Cartan geometry and some applications. If there is sufficient time, some notions on
parabolic Cartan geometry will also be presented. The topics that can be covered are tentatively
listed as follows.

1. Principal and vector bundles, Ehresmann connections, and curvatures.

2. Lie groups and Lie algebras, Maurer-Cartan form and structural equation.

3. Klein geometry and model spaces of Cartan geometry.

4. Notions in Cartan geometry: Cartan connection, curvature, exponential map and normal
coordinates, gauges, tractors, etc.

5. Basic examples in Cartan geometry: Riemannian, projective, Lagrangian contact, CR, etc.

6. Basic setup of parabolic (Cartan) geometry.
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