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BREN—BEEFBRAE L FRIBBKIL, ATIER TN A FIELS
BIRFEEIRER ZF BFIARXS A EE AR X TP .

RE/RE R FIRE REFRIER, 7T LA SRAR ULV 2 1) 3 B 8 XA 0 R
W BE, Bh L B—ANBEEAHNER, BENAT R RERWEE. iR
¥ (Scott) F 1961 4 1B UEHH T A RAFAE—/NATIERS, AR LT A
WREEAL L Z2H. RiET (Solovay)® Ethse X T HAEX F—NEF FLELTER
B U WA ESEA R NRE LU). EXANMNERY, FE AN TG RE
U* =UNLU], #FB LU = LU BRAMNER LU PHEREBLUT L 4
B (RICER [9)), WInFREMBEARSF (AMRHERAE), —RELS R
3, B

FEHRRTREREN LSRR SRS, BEF0 5T ruEgm—
MEFE BRI E ER : F—MATRENES « B—MEEEHLAN
AXFTEM—DNRTET « WER N, #HEFE NS0T 4RI E R B
V- M:

(1) M B—MHERL; (2) x BB—MHELEAER A <j(z) FFEHE; 3) mF
fFR=MANE M B, B4 feM.

B B Rl R R R R R P SR i) R AT AR B T B AR HLRI:

HEEERMRD RER B BE NN —MERELRCT R it
ATHEG ZE RIS BT S B Y AR AL, :

X— BARFRIFE R R RE T Mitchell 22 AT KL 35 EERTIRHK (BRI
B 2). EX—EHFEARINESZ T, % 30 2EEH, 23t Mitchell®7], Dodd
Jensen!!), Martinl®l. Steell>"11]| Neeman. A% Woodin 2 ARIAIREE 17, KEHK
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Lattice Embedding Problem and The Decidability Problem of
Hy-Theory in Recursively Enumerable Degrees

18 T MO B B RN 1) B B S ET LUB AR 20 HH4E 60 B4R, WIRETAE, 1R
LB FWFF A X B E O, BESTIRTAMRR. TIFURIRA R ERB)
Nz —RERELEMMERER. DB TRPATH SR, EdkA
AT BIA AT B B . o) AU TR A 5.

BMBEAEE —MEREEIERABRATHEER RS DEFMRTA?

FATE BB RN R R F7 5, TR IE S R IRATEE 2 SCHR Ak RARE R
B, AT USEICM (1), [2]. 1966 & Lachlan F Yates JHIZHBIEEA T &/
SRR, NTTHEHES AT, XRBIRANE 4R, /5, Lerman
Thomason iFER T FrE Al - Bo A #R AT AR A, Lachlan 1970 EEH T IEBCH M;
1 Ns BTRLERA, 1980 5, Lachlan 11 Soare 25 T — /A HRARKIHF S5. 80
FRR, MI—EoBE BB A &G, HEEIE AL %% E AT L
#XA. 18 Lempp 1 Lerman 1997 fEFRB)—AMBAIFRA Lyg HIREHATE L Z&MHHE
HARERKA.

BRI [0 B &8 A AT T3 38 0 AT A28 B A 5 AR B 45 W9 B SE IR BT Y
TR, BERESGER R TI, AfTEE AR 188 P4 i T m A s
JEE WA A R 1 el R VE B R A

MWEEAFERE, KT —IMEEEHNBREENEZ —EHERET LA,
HRERRER —NEERB AR IENE XS W RERIL. 1982 4 Harring-
ton 1 Shelah UFBR T3E HATBIZS B K ER R AT A 8. WIRLLS, REFH LR 2]
JEZER — R B EiZ B R A A HE K. 1998 4E Lempp, Nies Fl Slaman WFBR T =
BREWRATHEN. BT 50 FERRANE A RFEW R T LLAER, B
PAME— B T K 1) R -

WBIAEICAH MG BTSRRI E SR AT LA e ?

TR ER 1) R O 1] B P A S M ) L ) — N BT 18, A%
TN K N2 ARG R ) BN, AR PR RN ) B B AR B RE Y A 35— 1 L
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Colloquium’02, Lecture Notes in Logic, 27, ASL, Wellesley, MA, 2006
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®EA: 7 K
# A E T K F



BEAREE/R (Borel) B REPHFHNHE 7.

SRERKEER (Borel) EMXHZDHFNEE

Two Problems Related to Hyperfinite Borel Equivalence Relations

HEE RSN XANTIRIE B NEER P RELER, FREZEHBES®
RTEMREARM T OBSZ —. MERES R TEM RRIFFR X F S
fR143 20 ] RE PR 52 etk LA SRR P O, AR FRISRIE AT L Hijorth (%3500,

—NEEASERZER X ER—ANFNRAR ER—MEREM RS HN
%4 E RS- NENLHER—ANERES. K E IVEEERSEM XLRZLXANSE
R—RINE SRR T R EREMRRRR, A, 3B S FE—
MERTRENEKRK X _EREMRARKFS] (Eal <n < oo):

(1) A E, R X ER—MERIBEERFMRE;

(2 E1CEC--CE,CEpy1 S5

(8) E = Uign<ooFn.

Dougherty, Jackson F1 Kechris ZESCHR [2] FIRH T —HMHERXEEEREEF/R
N RAREHRTH R, (B T IR S AR PR ) B — AN BT SR R f i) R

BIMREE RBE-NEENTAASEEZNR X EREN—RFIZED
A HUHREERENXAMKB—EREHEFTRK? UREN, WE X B—15%

B HEEZEE, (Bl < n < oo) & X ER—NREFREM XA, M Hi%
R Ep C Eny1, B £ X ER—ANEMRATTAREMFIIKRR, E= U En,

Ba, BRE E—BBE—EHEFRHN?

XEER FWRKE—NBRA S, GRS R BRI T %, BATE
BB —BRUEIRERNFNREARR? SHEHREMXRMERE—E
R T HEREL (amenable) 2R %R 7 B :

BHZEMXRNE RES-NMRAGHRATBR—NREERIEMRR?

XPA BB ESEH Weiss 3 (SRR [2)), BAERITFG HER IR 9 BUf1
SEM X REHBEHEFHNTTRE. CEMEWRRE N _ EH N E /R
R, WA, JLRAA RS @ EFR. B— R0 E ) RKET LERUEEREAR
K. BB MR — AN R AFN R H — N E B AHRIERAT S H,
RLER—IMEERREN KR,
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The Minimal Tower Problem

R/ AR EHATHB T EERHRAEEZ —) HEOEZ — X4
i) B B B HILTE Rothberger 20 47 40 FEARM TAES, S WICHR [3]). WIEH K
NESRERATR p 5 ¢t RETE ZFC FalIEBRASH, Ko p AATE, ¢ 4
B, 2 A

p=min{|4|: AC P(w), P A RERAMHER, ENFEE AR
B wIETFZE o, 18 Vz € AJa — 2| <w)},

t=min{|T|: T = {za: a < A} WER a < 8 WE |25 — 24| <w BR
FIE w MEHZE o, fER Vo < Ao — 2a] <w)}

SRR AR BB K LR AR AT, ERRRRN E B Kk
REDERKESER. WREEEEX, REFHRANRNTRBEIFDRAGE, B
EATIARAER.

2 X x|

[1] Blass A. Combinatorial cardinal characteristics of the continuum // Foreman M, Kana-
mori A and Magidor M. Handbook of set Theory, to appear

[2] van Douwen E K. The integers and topology // Kunen K and Vaughan J, Handbook of
set Theoretic Topology. North-Holland, Amsterdam, 1984, 111-167

[3] Rothberger F. On some problems of Hausdoff and of sierpinski. Fund Math, 1948, 35:
29-46
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r=r,7 X s=s,?

r=r,7 and s = 5,7

£ ZFC TREH r=r,? HF
r=min{|R|: RC [w]*,Vz Cw, Iy e R(ly —z| <w B |[yNz| <w)},
ro = min{|R}: R C w]¥,Vz,(z, Cw:n € w),Jy € R,
Vr(ly — zn| <w B lyNz,| < w)}.

ASEUEH v, R T I RAIRRI R D EL: RC W] EENEMEFEL

ﬁ}?ﬂ (zn)new; ﬁ& A S R ﬁ@ (zn)neA %L&@(%ﬂ % (zn)HEw € 2w, DIIJ_}:E
BANEEECh ro SO RS SRS R T R EER . BN HER R B Vojtas 7
SCHR (3] . SCHR (1] BB T EB/E r < r, RERTEERK BT

FHMC R BB s = 5,7 BRKBHEKAFFHE, Kt
s=min{|A4|: A C [w]¥, Vz € [w]¥, Fa € A(|]z — a| = |z Na] =w)},

w =min{|A|: A C [w]¥, VB € [[w]“]*, Ja€ A, ¥be B(Jb—a|=|bNal =w)}.

XA BB Malyhin 324, 2 038R [4]. [5].
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Brendle J, Just W, Laflamme C. On the refinement and countable refinement number.
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Vaughan J. Small uncountable cardinals and topology // Van Mill J, Reed G M. Open
problems in Topology. North-Holland, 1990, 196-218
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Comment Math Univ Carolinae, 1998, 39: 269-279
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The Problem of The Cardinality of The Continuum

EESBHENE THESTIREFELZONTH bR, THES
MABEREK?

EEGHHENERES BT REZBRESR BRI~ HE.

XF (B £Ek¥E, BMESERN RS VEFHREMNZAFAE—N—
—XIREE XU, AT, BRYETUMARENTRES IS TRENENE D
K—FER: N ERESSANRIVELFMEENSERANMMNTE. Eilt,
F— N ERESHBEE—H H— B RECRIE. R, TERRE S AR
—HiEB— A EH R, RE (BRIEEERAR). B/MREFERE R, BRRE
A BRETEARKEES T R ZERHE—NEHR N, BHENE - MEH
R R, BRIGE N3, FE. —BORU, BEEES RN, ZEHELR R BNEHK
Ry A Rs FIRDZ BB ST TR (B o f1 8) BWKERE—HE. §—1H
R n R Ro PMHES. X FRREERI, Ro <R <R <Ry <.+, F
%

Cantor T 1873 & 12 ikl T HEHLHTARMES (AELES) RS
RN BIERBHRT : BEM—IEE R, BEEZHBR? Z 8,7 Z Xy,
N3, BRI —MT4A Ro? Cantor BEYLFE: EFEHFHBRE—NTTHH
BH R, KR Cantor HELB . XWRF/FIAKE (Hilbert)1900 FRH K 23
AN R RE A iR L

RBR (Godel)1938 B4 KR (RHIESE) FiEIEH TESEA B RME
BRAERG ML, Cohen 1963 F 112 FHSMER (J718) HHIEH TELLR
RZBENESRABRENFEY. W, EEABRRE—NAESRAERS
ML, BT, BERBIXTEEEHNHEESE, EERAEREP LM
SR AR, ANER: ANSEALUENSI ZEZHEANTILE
AR EH AU AR B EE S BN ERIE?

EER, AMIRANKESRE RN L HRRZ FTHRIN— AR b
HEHELELEREN R, TEFR Woodin KET —FFHZE, O BE, BEERME
RIX— . Q- BEF—AHOH B R Woodin IRHE Q- R, X—RHENE
B5F R RIS AR B A MR BAE 5%, 740 P9 598 L3RR [6).
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Godel Kurt F. The consistency of the Axiom of Choice and of the Generalized Continuum
Hypothesis. Proceedings of National Academy of Sciences, USA, 1938, 24: 556-557
Godel Kurt F. Consistency-proof of the Generalized Continuum-Hypothesis. Proceedings
of National Academy of Sciences, USA, 1939, 25: 220-224

Foreman, Matthew, Menachem Magidor and Saharon Shelah. Martin’s Maximum, sat-
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The Singular Cardinals Problem

LG HHE M BE RN BRELFTEREZFENSHE WE. Cantor
1873 FFEH] TEM — MRS HRWENH—E R TH—REHEH. B2, GE—
MEFEE X, B X HIFH R, X KBREE P(X) FHRERB— R BE? Cantor
HIRBA 82 o+ 1. RERERBIMRE 8 = o+ 1, HRE—BOELGERER, &
SRBEMFE.

XEHIRT —MRIFES AR B RTE. #REE X, TR A EE:
—REENES, 5—RETRER (EITRFE 4 R IRE Y 5 H /MY IE NI
R F IR IR, PA— N2 SRRSO R BRI TR XA 51 b B 51 ) BE AR
HEF RELBE).

7E Cohen 1963 I THEZ S, Easton'? X AT EEHR THEESHL AR
AN T IENZER LN BB RAR AT R ECDARFTA SN EANAAEX. Eas-
tom I TAEBA AT — N BATFRERKFEZ E G WMAIR? AN,
FARESNFRNBBEH AR T a8 Tt EE AR — N EERK
F:

FRENEE WR-AEFREHER, OBE < OEENSENT R, BT
BN k B R, KRB ST BRHEA Royq.

ERHREHERZ T, £ — N FREHNREEN BN T4 H e /M IE R E
BHIREZ A LR

Silver(") B TR — MR A AT HEEE R T REHHBASE —BEL SR E
ME— MR BBEE, Jensen IEARILIRAKE RS Y, Nk & FELH B R
MEBSERAESVFEEEFEHERER. Magidor® F—MNAKELHH K,
IR T B/h R B RO DU —BOE S SR IR E — N R BI T R, X Less
RER\HTREL LN BHHE R B R IENER Y EEN BN E EEEE
RMZESR. AR, FIFEMNRZER M &, Foreman fl Woodin® &YEUER T —RHOELS
BRI AL, T2, BITER T HXRE R AP 2R K R,

A NIE, BIRANBTAREBEKIALE: BREMEIEEFTE? B
WAHE? KX — R R e B Sz EER W TR R RS

RE—HT LA ET A ERNFEZ BNEERE RS —ET&ENE
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—AHBEAKEERE: BRENTE-TERE » HF X, KEEZEH
Noy1, AR —ANTREH R, WREZIBRE —E™HRPT R, (B w MEH)?

FERTIR Silver I TAE( 2 5, Galvin 1 Hajnal¥! B —RTFREHNIFE
ZHAHT ERE AR, # T, Shelah ZEXA S L5 T IEHE R A TIE.
fiH) pef BWHH TR T —RTREHNFEZARNME LR o, T L
R EAKT R, Shelah WEBH T ZEAEMN. (SEfr LRESS) BIREMH T, R, FHIBREZEPMT
N, 7E Shelah ] pcf B HHE —MBITRERFIBEE: G2 —MHEAFA
la| < min(a) MIENEHH—NMES o, BE—FFER |pcf(a)| = |a|? BREIFEE
T WLICHER (6]

S £ XM
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BER R (Sacks) RTBHF (Post) MEHREAZREHEME T (Martin) 18 .15 -

FESEHT (Sacks) X TFiBRTF (Post) [EIREAY
EATHEEIET (Martin) 548

Sacks’ Problem on Degree Invariant Solution of

Post Problem and Martin’s Conjecture

AR EFEHR S, AR TAERNTABAN R SR TEN, Wit
USENNEHRMERE . BAFREATENATAIZ N BR, S5 EE
BAIEB MR ST IB AT ? Xt E SRR BT T 1944 FR K
BErde iE . BAR TR B A B B B4 R B K BB (Friedberg) FIRT
HERBFERBRBT (Muchnik) 7E 50 FRLH T HEHEE, HETIHHKKE
FE xRS KRR T A AERNHESIER, 95 BRKAEEMATHE
HEXFREZ SRS E.

FEAARAIBRERNAEANEME L BAANERBRN. BRE
BAX BRBHERH e X, BX s Sk U, B AN, BRM— M LEELM
REP—NERFOTAKNELHEFEX. X5 H TR (Sacks) KT
AR BN . RS T

B BRE-ANEAZREATHEEF W22 - 2v FEXMEM B A
FH A A<r W(A) <p A", KB EF W BFREPTRER, WRHFEBRE ¢
FRNER A W(A) = WAW BEHRABAZKMENTER AN B, A=r BH&
& W(A) =r W(B).

MERNBREELAE (AD) SIHBINERE LREFHAS, FTENDST
(Martin) LR T X FELBRETFRETZE. A BREFEME N L
BERKIE T, XD THBHESUNE.

OTi8E % ZF+AD+DC, B4

(1) WR f:29 — 20 BREATH, WAXE §F £ LRERWEK, SEHE
—/MELREH BENS);

(2) EEAZKRF eI T < KFR: f<g BEANEHE—-MEL f(2) <
rg(z), W < R—AMHRF, HPEM f KEARHERKIHEFFHY f, HE
XA f'(4) = (f(4)).

WRLTHEES (2) BXHK, EFTE XEEHERRFTEREHEAENT E
XEBSLHIEE, MRESEABENEER (Borel) E£BOLMEE, LR LLE EFE
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BRETHERA. Hilx TR RN 245 R Lachlan 1975 fFUFB] TR
BRIRLI—BUE, B4R 51 A B AR R A ER. Downey 1 Shore 1997 4FiE
T AFEEARKERTIE T WRE—B&N EEARET E DTHEA
1 E 4 Steel(1982), Slaman 1 Steel(1988) & Becker(1988) SE &R
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The Turing Equivalence Problem

XRE—AMLF AR E R AR E SRR KSURL R LR R . BA15nERT
HHELTHERVESRMEZHBREESZ RN —MHENLR: HI AR
WHIFES « Ay FRANEREN, Bk z =r y, ZDENY = B y BFHERKE
RE.

ERENEE ETEHETHKEER (Borel) ZHEET, BREN AR =r £
ERAEAM?

WX A—ANEEHEEDSE, X LR—NEMER ER—NEF/R (Borel)
EMARBEMNY E RFRZENE X x X BH—MEERTE SYERE SN
RKER—ANIHEESH, MHRHEN KRN TEENRR. IR X MY ABAE
ZRUHEEEE, F R EMF 434 X MY FRSEHKER BITE B TTUAS
FIRIFAN F, R E <g F, ZHMNH FUH— N X 3 v BT /RBS
f:X-Y &3 FnFERRHRK:

Vz1,22 € X, z1Fz9 <= f(l'l)Ff(.Z'g)

KPP EIRIBA LR B T HEMRRZ B —HMHERT, £—EBX L, 4
HTEMZ KM —FMERER R, CRMEEMB IR ERENMKRT, FE
—AMEERIBATERMAIHBEEREN KR U, Z—FMREEAIE—FE
FRAMK T RBEEREMRR: A —ANTHEE RGN KR UEE/RA
HRX—FMERR LR N EHATHEERENMXARMH T LIXHEAE: %
R HPAMERTA K B BB Fo, HEFTHE IRIZE 0] 2F2, DL R B A BT 3
HIBEER. XREREMRRARE—MEATHEEE/REMRR. ATHATRHE
REMIXRR—ANTHEFEREFNRXR. AMMBRBRLOZX—FMRR, UKEFR
I R REM XA BB E RIBL BRI T BEBER. i, Slaman 1 Steel 7£
HR 2] F5EF FIEB T EIRFM KBS RBEEF MR (hyperfinite) FHM KRR, F
%, Kechris 7E3CHR [3) 8 T LR AR, ik EE LR HEKE eBESEE
Martin J54€.
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B R (Turing) E 1 B E+# )

The Rigidity Problem in Turing Degrees

1936 FEEHZERER (Turing) RH T ERVEIBS, NTTLAH TrHHEHE
FiRETE . BRVFEAERRPRNEEERNELXZ —, B HEHEIRZK
HAFEREN. BRERE THNTHHEENES. RBRIEEE TSR
BRETFEFFER HENMKEHRIERE. ibRIMA D XrENERE, D
BREAMTEEBRER—MRFER. X D SRR ER IR BERHORE
4%, WA el AT DA R 00 T Pl IR R M A 6 ) A B ) e R

B R REE SRR, AlmERER, BIXT D XH58; BWHREK, fisk
FRBATHEEN. SN2 FEHELXREN. BTFRBXRBIRITHEEAI
4y XEBRZMIMFRW T (WICHR [1]):

gREMEE D _LHEREIEFANERM?

XE BRI REH R X, IR, Slaman 1 Woodin 7E B [F]# Al B K
R LB TERERE, M08 SRR TR

HRERZEY D HA-MERERIRER, ®AER, THXTF 7 4 KKK ‘5
R MIEEARRE IS X e, HH X WERER «” BEERE D BA
& SCH.

ATLER BRI S BN Y D ERFIEFEAEFRMA.

B [F# 5 8 K R ohHE B R TR &P AR R . R EBEEEX I, 3
AFERTEIRE D #1388 H S LEABKT N ERKHE, BARE D R
AER_MERVAFRA. MEERFREAXY, BLEBRERRBEHRS
BARGEH AR REKARR, B4 Slaman 1 Woodin EBA 7T R EK H
Hi#E 0" L ERIE R R

B A7 B B4 i 8 _ L BT R R 2 Slaman F1 Woodin B TR, A IRIEHES
WHALEIF R K TR B R E LK 8 REAETRERS T, BT —RIEZNSE
R. B, MEMIRI T AT UBHFEE—NERE ¢, FRE B A HEE ¢
LG gE, TEZZ /W HEN B RMA.

X x|

[1] Rogers H Jr. Some problems of definability in recursive function theory // J N Crossley,
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(3]

[4]

ed. Sets, Model and Recursion Theory. Amsterdam: North-Holland, 1967, 183-201
Slaman T A. Global Properties of the Turing Degrees and the Turing Jump // Proceed-
ings of Singapore Workshop Website: http: // math. berkerkey.edu/~slaman/papers
/IMS_slaman.pdf

Slaman T A, Woodin W H. Definability in the Turing degrees. Illinois J Math, 1986,
30(2): 320-334

Slaman T A, Woodin W H. Definability in degree structures. preprint Website: http:
// math. berkerkey. edu/™~slaman /talks/sw.pdf

B’EA: B =
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REBHFE—ITREN—KHT£ER EF
RF—HEEZ A HIRE
Does Exist A Stable First Order Theory with Finitely
Many (but more than one) Countable Models?

RE—ABHEBEFREN T ILTHEMRBRAOEE R PR EE B —,
FE—FRXNHEKHXK. 4

1970 4F Morley FBH T N;- VEBEEIRBEZH Ny M HBET.

1971 ¢ Baldwin fl Lachlan UEBR 7 R;- JEBGHIE @ R AT B8 — A Ek R AT
G Rit

1973 4F Lachlan iEB TR B MBI RWTBE — N EREITZAFTHEE. 5
&b, Vaught UEBH TR 582 B0 ERAN AT Be40 7 PR T BB

R, AMIBKIEH TAFE N- HEEKNER, o- BENER, REBREN
BRREZT-HMEHEZNTHER. 55—, MW KASREET —SREH
FEANHER L, BEMNBEARENE R, MANRNEH (Q,<,0,1) &
FEmk, ENTTEERN MR 3 4, 6 4, 7 ANE 9 A, FE. ERA XL
HHHEEFRR <, NTENRERRESTEER.

1988 £ E.Hrushovski i E T —MER, EHNEREREKN, BEARE o-
RENER. AXNMERKIEERRERRRAGN, URERERMEX L, &
HE—ANEHEE. Hrushovski FIXANMEREE T Fid Lachlan 48!

T 2 Ro- VEBEHARE R, MER «- BEN.

ZEd, MUBRAGERTHEEE —MEENER, EFEZ T HNEHZ
ANATHURRY,

EANFERIRFTREIXA H B REE K.

82 XK

[1] Baldwin J. Fundamentals of Stability Theory. Berlin: Springer-Verlag, 1988, 8-9

[2] Morley M. The number of countable models. The Journal of Symbolic Logic, 1970, 35:
14-18

[3] Baldwin J, Lachlan A. On strongly minimal sets. The Journal of Symbolic Logic, 1971,
36: 79-96
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[4] Vaught R L. Denumerable models of complete theories // Proceedings of the Symposium
on Foundations of Mathematics, PWN, Warsaw: Infinitistic Methods, 1961, 303-321

[5] Peretjat’kin M. On complete theories with a finite number of denumerable models.
Algebra and Logic, 1973, 12: 310-326

[6] Pillay A. Number of countable models. The Journal of Symbolic Logic, 1978, 43: 492-
496

B/EA: 24K

East Sroudsburg University of Pennsylvania, USA
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Cherlin-Zilber %’,“E\

Cherlin-Zilber Conjecture

XR—AH G.Cherlin! #1 Boris Zilber? F 30 £ERTHE H M ST PRBLBF 328
M— AN EE. IMEREAEA A SREEHAS SRR — M EEEEN &
Cherlin-Zilber J5EHi 5 : —/> Morley BAH PRI - RSB — B RS
PR - — MRS

30 Gk, S — B RIRT w- BEBFRHR T/ERE TIEERHBH
HERE. XMB RN RN HF R F BRI, HB ARk AR REE
RS, AT XA RABES B TEIRFLRE. AXRX—FEHRRE
K— AN EE TSR RS R Borovik Fl Nesin AE K EE L. HMBRIEHE—E
SMXEBHRIFHBAE. REX—FE BiiRR TR, S5IHAaMRR
F o tR/NEEMIE) Cherlin JE4E N Peterzil, Pillay 1 Starchenko!¥ = A BruFEH.

2% xR

[1] Cherlin G. Groups of small Morley rank. Ann Math Logic, 1979, 17: 1-28

[2] Zilber B L. Groups and rings whose theory is categorical. Fundam Math, 1977, 95:
173-188

[3] Borovik A V, Nesin A. Groups of Finite Morley Rank. New York: Oxford University
Press, 1994

[4] Peterzil Ya’acov, Pillay Anand, Starchenko Sergei. Simple groups definable in o-minimal
structures. Logic Colloquium’96 (San Sebastia’n). Berlin: Springer-Verlag, 1998, 211-
218

BIBA: BHE
£ M M 5k
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Decidability of The Theory of Reals with Exponentiation

Tarski ZE3CHR (2] PUER T SEHORB IR BT AR (BB WA —MHEFE
KA A TR PR — DB EE R — N EH), ATTUER T 4%
HJLAES R AT LLAIE B (48R, Tarski FEEE— MIEE 2R B REA S,
ARERKRHERE. NEFR, RCBRRHKIRTE 49 LA BT/ 300
THEHAUBRAE A ) E 5V S Tarski IX— AT A 2 TAEEFHSH.). Tarski 3¢
FiX— ] A € T R EE AR R T U BA AR T SE B SRS M L 1A Y 257 V. Tarskd
X — AN R T BT RGBSR, AR, BERELHOH LHIES
L={+0,1} FRE—NFHES: Lop = {+,,0,1,exp}. Tarski KIEFEREXT
BT L TS MBS e, LR EFHIES Lop F—MELE
BWETHE. 4501k, X—RBNREFER.

HE R — K AR, XS THERRERNTE T — 25| B4
FIZERE. Wilkie F 1991 S8R T 58— AN TAE: 230 [4) b, MiEB T, RE
ERNEERAHEE&M, THEHEX—HI® Th(Rex,) BHRESERK (—FHAEE
W EFMMEITHMER). BHX—4 RN E Khovanski BJ—/MEH, HALE T HIX
—FHIGEH Rexp BH o /M. B/, Maclntyre 1 Wilkiel®! & 4EiERE T 0
& Shanuel FEMEAL, WA LKL Ry, FI—HEREFTTHERN. ATESET
EHIEL Th(Rep) MABEFER, RATMIMNHAE#RLITFESR. Tht, BA
Th(Rexp) REMTERR), T—HERNUE —NREXBHLEHEDN vI(IL) KAHE
iR, BE, &40, BFANMEXHEERWAEBBEMARET. RMEH,
FXBHEE T 2 K0 [1).

8 % x|

[1] Marker D. Model theory and exponentiation. Notices Amer Math Soc, 1996, 43(7):
753-759

[2] Tarski A. A Decision Method for Elementary Algebra and Geometry. RAND Corpora-
tion, Santa Monica, Calif, 1948

[3] Macintyre A, Wilkie A J. On the decidability of the real exponential field. Kreiseliana,
441-467, A K Peters, Wellesley, MA, 1996
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[4] Wilkie A. Model completeness results for expansions of the ordered field of real numbers
by restricted Pfaffian functions and the exponential function. J Amer Math Soc, 1996,
9(4): 1051-1094
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Shelah ME—{43E18

Shelah Categoricity Conjecture

Shelah FAERR T AIHGES E—MIFGREHE T &M —FENN—WE. &
BT F % Morley iF M EGE S HE B T RENSWHFEM — e X
F—MAEN—EETHIES £ FKES TH—EE 7, R T MERIEH
ST RN IS A eyt BAME— (B T KMEABEMESCN A R —EH
M), M4, T W TE M THEY « RIEAFHE—H

Shelah F518M75

WF—ANAERATEES L UURE L., (BIEBERERF, RAFER
&2, RTINS BEAN AR RERZHAS) BETH—
B T, iR T FMRERSRHN FREATE AT Do, FHES ) RERGHE—H (B
T FHEMBEAELCH A WEE—E /W), B4, T RN FEA—N KT
T 0, KEN « R EAE

FESCHR (1) KA FFRIMG R 19 BB R, Shelah TR RER N THKLHA
M—WE: & KA PMHRETHEE. R L RTFREANRKTFXANEN Hanf
¥ Hanf(K) EH N BB, B4 £ RTFE AR R TXARN Hanf $
Hanf(K) FIEH o RAME—H.

BRI —EHEM R, & W0 [2).

&% XA

[1] Shelah S. Classification Theory and the Number of Non-isomorphic Models. 2nd edition.
Amsterdam: North-Holland, 1990

[2] Grossberg R, VanDieren M. Shelah’s categoricity conjecture from a successor for tame
abstract elementary classes. J Symbolic Logic, 2006, 71(2): 553-568

#BEA: 2% E
£EBmM M x xF
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Trivial Strongly Minimal Sets in Differentially Closed Fields

AR N TR B R ER (DCFy) £ w- BEN. BREMRLEE
FHREM— o- BEER, XEEETEEXNERHRENERDE. KB
Bt BOHE LTG50, SRR /NEBE A =28 ALK, REERAEEREBER. 5T
DCF, ME, —MERMEEERDERME RS (— M AR) FELH. X
AN B Hrushovski 1 Sokoloic FriERAR (IBHAR AT KRR, BRAER, S
SCER [2)). ARATERER TXT DCFo g, BN ERAEHERR D ERM—A
BARA] DR IEH Manin B IEIEACH), TS, XTFRBER/DENFmED. &
DCFo H FEF FLERR/INMEAK 1H R — AN R A P8 TT0 R 1 B ) 2.

B E—ANBIRDNE X, MRS —MER S, AR BH/DE X FHTT
ERESRHRTHTY, BARMTRRIGERPE X 2 R- AW, —NERHEA—
REBTARRK EER: BE—MHEAFHH S B ARKE N LERDE
R No- AER? XRTEANHE, BRETE DCFy H K E b — Rk N ETEH
Z W, Hrushovski 45 i T —MH EME R, AREER, HOCHR (1] FISCHR (3]

8 & X W

[1] Hrushovski E, Itai M M. On model complete differential fields. Trans Amer Math Soc,
2003, 355(11): 4267-4296

[2] Marker D. The number of countable differentially closed fields. Notre Dame J Formal
Logic, 2007, 48(1): 99-113

[3] Marker D. Model theory of differential fields. Model theory, algebra, and geometry,
53-63, Math Sci Res Inst Publ, 39, Cambridge: Cambridge Univ Press, 2000

BEA: AHE
% B Ao M 3 k%
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3-Calabi-Yau {8894 %

Classifications of 3-Calabi-Yau Algebras

Wk R, d BEH, A BSHZHBEREN=/A k- 0Bk HXXER X,Y € 4,
BIFEAE k- R Homa(X,Y) — Homu(Y, X[d])*, HH * & k- XHE, [d & d KF
BERF, AXEEHN X Y IE RN, WK A £4-CY JERE.

XM S B R HIAE Kontsevich 1998 fE7E B E I L H 18], Costello,
Keller, Ginzburg 433 HFIAFEIZE . RRSFIERT B LA BT F 246 &
SR —MRERKMES. Bl % A-mod BRERRYE k- A% A HH FRERTERE.
A RXHRAYE, AR =MTEBE A-mod £ d-CY WEBFH HN Q4 21d, | 4.
MY H 2B BENRIEFXE Hopf BB, H-mod & 4-CY TulsZ HAL P FLIK
kZRBN d+1 10 Q- AR S, MR« NIFEERARE G Mk, W
kG-mod £ d-CY YulsX UM BN RNEFEN d+ 1 1 Q- K, X8 Q&
HE—REM (syzygy) S5 FRIIR ETERERI R T

k- 3 A FABH d-CY K, HH A FHTBE D°(A-mod) £ 4-CY Tl
B A FNBEERE A = A, AP. AFRA 4-CY R¥E, F A ZFEVLEK (B
A BREBKKERAERES A Bo8), HFEE A HEH

0, i#d,

HH'(A, A°) = { A g

H HHY(A, A°) = Ext’y. (A, A°) £ Hochschild _F 5] A%,

KellerlSl iFFH T : # A & d-CY ¥, W A BRH 4-CY R¥. X{E—IE¥HK
d, BWIEHE d-CY %, B, BINAARE klzy, -, z4) B d-CY B F A £ dCY
¥, WIHERE X,Y € A-mod H Exty(X,Y) = Ext (Y, X)*. HMWATLLEH: %
AR d-CY REH d#0, U A BERTBER.

AR 0-CY REBENH A FH AR 1-CY RESHENS A B—REW
KRB ER. BocklandtM IEBI T: #H A RHEHXANFREEFTES LM T H
2-CY ¥, M| A £3F Dynkin EIRTES . XA 2-CY REMFRRHETE
B 3-CY REER &, XtIEF e EyEAREULM P HER. flin, 8
SZEWF B-Model KR &R n 4 Calabi-Yau ¥ X KERENE RSN
Julk D®(Coh(X)) #idH: Db(Coh(X)) £ 3-CY Julk, (HREAK, HIAMAHE



3-Calabi- Yau fOH 224 .99 .

A 3-CY REUNA BR AR A 3 R 2 .

X EEERE A = k(z1,--- ,z,), Kontsevichl I NRSH 9/0z; : A/[A,
Al — A BE—ANTE @ € AJ[A, A), ATEXAREUA, ®) = A/(08/dx;,1 < i < n).
PRI E AT LA B A £ Gingburg® RIXFHERET 3-CY
fRE, Bocklandtt ¥ IX P iE7E A PR & B _ L0 ABGEME TR FH 3-CY 3L
Ginzburgl? 32 HFEA8:

SHFE—EEEE . AREHBE 3-cY K% F, #EELBRE A &
e A/[AA], R F2UA, Q).

JLF5 R, Bocklandt!!! B TAEHRHE: XMBHEXTHRFH 3-CY REE
ST, SR, XL RS 3-CY REMIFEE AT HHLMER, IEW Ginzburg
H I ARRE, X SR SRR RIFF 4.

2 % x

{1] Bocklandt R. Graded Calabi Yau algebras of dimension 3, with an appendix “The signs
of Serre functor” by M Van den Bergh. J Pure Appl Algebra, 2008, 212(1): 14-32

{2] Costello K. Topological conformal field theories and Calabi-Yau categories. Adv Math,
2007, 210(1): 165-214

[3] Ginzburg V. Calabi-Yau algebras. Available at arXiv: AG/0612139

[4] Keller B. On triangulated orbit categories. Documenta Math, 2005, 10: 551-581

(5] Keller B. Calabi-Yau triangulated categories. preprint, 2008

[6] Keller B, Reiten 1. Cluster-tilted algebras are Gorenstein and stably Calabi-Yau. Adv
Math, 2007, 211(1): 123-151

[7] Kontsevich M. Formal (non)commutative sympletic geometry. The Gelfand Math Sem-
inars, 1990-1992, 173-187. Boston: Birkhauser, 1993

[8] Kontsevich M. Triangulated categories and geometry. Course at the Ecole Normale
Supérieure, Paris, Notes taken by Bellalche J, Dat J F, Marin I, Racinet G, and Ran-
driambololona H, 1998
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FI3E (Artin) 8¥8Y Grobner-Shirshov &

Grobner-Shirshov Bases for The Artin Groups

BT (braid) BEEE WHARETHERFESHMS L. B9k, ZU
R R 207, RPaES FRNERME LS E.

HTEM—MERFEN B BRI RAR, BATATUHAE BT RARE R
— M. B, BATHRFS G = gp(X|R) AT X MXAR R BE KB,
ERE X ABMBHHE F 5 RERN F NERFEHIGSHNERH. 4R
B, —MNERHA R R ER G PILRRAEMER (normal form). F (word) A
FIILHE (conjugacy) M. EMBNREHE G PoEH—FE—HREFT, FHE
GthmE) BRIsREFE—NEE, 2 TUHEH G PEREHNFAAN TER
EAHE (BREHE). IR G FITE o, b BN, WRFE g G fFa=glbg.

VB R FR A B M7 ERE TR — AR IERE R 8 (FEE
B). BT HHFK AL Shirshov F 1962 FEEH IR KM T Grobner-Shirshov L, F
FIMERRARIER T RE — MR AN R F 5 R TR, FFSLUEY Grobner-
Shirshov ZEI i A E — A EMEMFHE GEPiEm) KMEE hT
H.

YERTRERR, BA1GHE B B4 S REA Grobner-Shirshov FEH .

W k(X)) B bk b X ERMBHEERE, X* B2 X ERMBEHELE
B HLXTAZE N X FRER—NF v, BX jvw| IF v BKE. & X* 2
—/NBF (well ordered) £, f = of + Tazu; € k(X), HF o, a; €k, f, u; € X*,
w<f BAVR F0 FOED MR FRREH L, WHR FRE 1K ®fHg
2 EX) FEANE 1 BT, we X+, BIAIEX f M g KBEMHER: () WRF
T abe X* fFB w=fb=ag B |f| +|3| > ||, WFRELARK (f,9)w = fb—ag &
fA g M T w MAERE A, (i) RFFE a,b € X* 8 w = f = agd, WIREIR
K (f,9w=1F—agb B f M g HNT w HEETER.

®SChkX)BHSHPENMEMARE 1. WRHFE o €k, 05,0, € X*, 5, €8
EB/ (f,9)w = S aiaisib; B aisib; < w, MR (f,9)0 B S B2 F LK. MR S
FEZHMAEN T RF < BWERERE S FLK, NHRES S £ k(X) FH—
Grébner-Shirshov ZE.

X* FRIRF > RATUF, WMRERTFRFREREEN: Vuvo (u > v =



P (Artin) FEH Grobner-Shirshov & .31.

YuVwy (wivwy > wivws)). W X B—PNRFE, X* LRIFR— N RERF -
KPFHFT, ELBEANFRKE, FEFRIRFHE eI

THEKSIBRE Grobner-Shirshov EE R HIEA.

Composition-Diamond F|FE*1%  # ¢ B—A, Id(S) £ k(X)) ¥H S &
RREIEEAR, A = k(X|S) = k(X)/Id(S), < & X* R, NI THEHSERZEAH:

(i) S & k(X) FH— Grobner-Shirshov Z;

(i) N3R f € Id(S), MIFFTE s € S, a,b € X*, 18 f = asb;

(iii) Irr(S) = {u € X*|u # adb,s € S,a,b € X*} BARE A = k(X|9) FI—E&
HERE.

ME k(X) KFE S AE Grobner-Shirshov &, MBATEFEAF AL
KERGRMNE S PHAMESHIE, BEAE LX) B—EF S # Grobner-
Shirshov 3 S¢. BATFRIXAMEFER Shirshov Hik.

W A =sgp(X|S) B—E, W S £ k(X) F—F&. BAIH Shirshov
ETAIRE k(X)) FHI—A Grobner-Shirshov & S¢, i Irr(S¢) & A FI— M E#M
. Sc Wikt A B1—4 Grobner-Shirshov .

Artin 7F 1926 FRIATH n — 1 MERTERNETE: B, = gploy, -,
On-1]| 0105 = 050; (1—1> J), 0i410:0i41 = 040:4103) HARR T CHRIFE . Markov
0 Artin 43 50F 1945 FF0 1947 4F Artin-Burau 2T 5,5, 5, (1<i<j <
n), 0; (1 <i < n—-1) AT B, MEMBR, HF s, =0,_1 - oinofo - 07
Artin 7E 1947 SERRAH T 5 — BRI F BN EYE. Garsidel® F Artin-Garside
ERTT A, A Y oy(1 € i €< n—1,A = 010201 0pn_g-+010n_1---01) $KE|
T B, WIEMERFF A IEMERUE R T 35000 8 & K.  Birman-Ko-
Lee 7E 1998 R T B, HKIFER B, = gplas (1 < s < t < n)|R), HF
ats = (01 0541)0s(05 01 - 07 1), 1 < s <t < ny R = {atsrqg = reats, (t—
)t —q)(s —7)(5 = q) >0, GtsGar = Gtrlrs = Qgraer, 1 <7 <s <t < n}. HEFR,
AT IRB T B, MIEAER, FEERL b 51182 TR B, F IR BRIIESE )
158 —Fh k.

Bokut-Chainikov-Shum (arXiv:0806.1124) F Artin-Burau 4ERITA H B, H—
A~ Grobner-Shirshov &3 H 53] Markov-Artin IESIER. Bokut-Fong-Ke-Shiao
(arxiv:0806.1118v1) A Artin-Garside £ ICIRE| T FX8 B = sgp(o1, -,
On—1loio; = ojo; (i — 1 > j), 04410i0i41 = 0504410;) B Grobner-Shirshov ZE.
B4, Bokut (arxiv:0806.1125v1) 25 T B,, #E Artin-Garside EHJT T
Grébner-Shirshov #, HIEEH] B, B Garside ERER LN K HF . Bokut
(arXiv:0806.1123v1) A5 —#A 4R IT (Birman-Ko-Lee £ 57T) 21 T B, K Grob-
ner-Shirshov Z&3F F 15 B XMV ) 1IE S X E .
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EWETH B, RbixtFREE S, #ToR—FE, Tits'! F 1966 FEKE Coxeter Bf
2] Artin B8, —4 Coxeter B T Xt —/ Artin 8 A(T') F1—4 Coxeter B C(I).
— Coxeter BI#ME—XTN—MXFRIEFE M = (my;), B Coxeter FEFF, Hp
mi =1, 2< my; € ZT Boo, i # 7. W M = (my;) B—A n B Coxeter 5EFF, NIFH
XF RIS Coxeter BRI Artin BESFHIA: C(M) = gp(za, -+, @n| 22 = 1, myj(zi,25) =
miz(z5,2:), 1 <i# j <n), AM) = gplry, - on| mij(zi, 75) = mis(zj,2i), 1<
i # j <n), HF mi(zi,z;) = zizzi -, FHAKEEA mij. Coxeter B Ay, By, Dy (B]
BRA) Bl R Dynkin B A,, By, Dy. Briskorn 1 Saitol® R TERIE Artin BERIF )
AR . BRI Artin BRI IEME R NRZH Charney F1 Dehornoy-Paris 435 F
1995 A 1999 EBHIK. Tits T 1969 FRE] T ##R Coxeter BFF HBK—ANE
. T Bokut-Shiaol®! 88| T Coxeter B C(An), C(Bn), C(Dy) K Grobner-Shirshov
FIHR B KT —M Coxeter BEA Grobner-Shirshov FEK—AMEAE.

wV _R—NEECh r HEKRMETME, GL(V) £ V ER—REHE. GL(V) #
—MEEATTE s RABRS, MR s EAT—NEFE #A s BRFEFH)
R, B REAERK GL(V) RERTFH W AR RHE HEE—E
REEEW, X W ERT v ERIENEGERE AR, BRE T BW). BHEN
BTEE B, SX#REE S, MIXTR. Brieskorn-Saitol® F1 Delignel” Bk T 558 R 517
TR EEFEE B(W) BRI HE M 8. Broue-Malle-Rouquier(®! 45T B(W)
KT PR % R 7~. Bannaill! 1 Bessis-Michell?] £ H B P9 451 40 3 B 41 B9 HoAth
BTE BW) MER.

Baez M Birman 775 F 1992 1 1993 ERIM T HHFET L8 SB, = sgplos,
o7, i, 1< i< n—1] R), P R = {04110:0501 = 00411045, Ti410i0i41 =
Oi0it1Ti, Cip10iTiy1 = TiGip10:, 050, = o 'oy = 1, 0,05 = 0504, Tx; =
zzi, Ti0; = o3, i~ j| > 1}. RXTF SB,, Corran f£ 2000 F}K B E R IEME
LT —AMRRILF HBHIES:; V.V, Vershinin (arxiv:imath.GR/0309339v1)
BT H—FEEHRB T Birman-Ko-Lee HIEMIEIR. V.V. Chaynikov F 2007
M Birman-Ko-Lee A TR B T HIEME R R H N E .

JBHTEE VB, BH Kauffman F 1999 FERIN, HEXWF: VB, = gp(os, .,
1 <i<n—1 Ry), HP Ry = {a? = 1, zi1%iZi41 = TiZi1Ti, 0i410i0i41 =
Oi0iy10i, Oip1ZiTiy1 = TiTit105, 005 = 005, Til; = T;T;, T:05 = 05T, |8 — j| >
1}. Fenn-Rimanyi-Rourke T 1997 FERIT Welded H T8 WB,, ©5 VB, K
RAMETEW VB, 2T —MFHIRR 0i410:Ti1 = Tioip104, 1 <i<n—2, B
WB, = gplos, i, 1 < i < n—1| Ry, 04410:Tiy1 = Ti0i4105, 1 < i < n—2)
(03, ziy 1 <1< n—1 XAEBTHERAREERTTT). WB, f1 VB, HiEHEAE
(knot) FIEERN (link) BEBERNK. B8R, WB, £ VB, ®—A®#. Bardakov £
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2008 SE4Y Y T B TR IERUE

Easdown-Laversl® R T EHF L ¥# 1B, = sgp(z,05,0;',1 < i <
n—1| R3), X9 Ry = {2 = 2?2 = z0? = 0¥z, x012 = 201701 = 01001%, 04410:0:11 =
03041105, crz-cri_1 = cri_lcri =1, zo; = oz (i > 1), 0,05 =0j0; (Ji — 7| > 1)}. ERH
W BE KRBTSR, Vershinin (arxiv:0704.3002v1) 3T 1B, B Markov-Artin IF
MAXA Garside IEMFER (25 H Markov-Artin R ITH Garside 4 RITHRE
). Bokut. BR#tEE. REH (arXiv.org/abs/0804.0959) 7 Polyakova-Schein 2005
FERCEREM BT B HE ¥ FER Grobner-Shirshov Z.

7EUL BRI ERE  BRATIR PR Rl

(1) 5 H—M Coxeter £ Grobner-Shirshov # (3 M. Bokut-Shiao 7E [3] iR
HFER);

(2) A HFH A Artin # Bp,Dp, G2, Fy,Eg,Er, Es £ Artin-Burau £ERITTF
#] Grébner-Shirshov Z;

(3) B FRAY Artin BEZE Artin-Garside £ JT F B Grébner-Shirshov 2;

(4) R BEFRAY Artin #7F Birman-Ko-Lee £t I # Grobner-Shirshov 2&;

(5) ¥ L& (1)-(3) =N RIEHE BUER Artin BF;

(6) FHA R T L ¥BFf SB, 4 HI{E Artin-Garside A JTH! Birman-Ko-Lee
HRIG T B Grobner-Shirshov J&;

(7) AR BT H VB, welded 78 WB,, BHTF XYL IB, B TH
B(W) ZEARHEAE RIT F 9 Grobner-Shirshov ZE.

2 X x®

[1] Bannai E. Fundamental groups of the spaces of regular orbits of the finite unitary
reflection groups of dimension 2. J Math Soc Japan, 1976, 28: 447-454

[2] Bessis D, Michel J. Explicit presentations for exceptional braid groups. Experimental
Mathematics, 2004, 13(3): 257-266

[3] Bokut L A, Shiao L-S. Grobner-Shirshov bases for Coxeter groups. Comm Algebra,
2001, 29: 4305-4319

4] Bokut L A, Shum K P. Grébner and Grobner-Shirshov bases in algebra: an elmentary
approach. SEA Bull Math, 2005, 29: 227-252

[5] Brieskorn E, Saito K. Artin-Gruppen und Coxeter-Gruppen. Invent Math, 1972, 17:
245-271

[6] Broue M, Malle G and Rouquier R. Complex reflection groups, braid groups, Hecke
algebras. J reine angew Math, 1998, 500: 127-190
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20(2): 235-254
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#iNE (Broud) RS EIENE

Broué’s Abelian Defect Group Conjecture

Broué AT HFMEE HITERFER I KBTRIEERNELZ — KITH
&, BEA R AARECEN IR AN A hEATEER KSR —, FRBENEHHE
BAZKIERI . ARBEAERNELZEBRYEK G. Frobenius, W. Burnside
1 L Schur %F 1896 F 2 1910 F I SLERHN), TARR R BRI EBEIL KT Braver
B 1935 FEE 40 KRFERKREELKZE HRERN. S, BT Green FIANH
SERTE W KRR, Alperin, Broué 1 Puig ZFAE T BRI R, FERIBE
2 TR HREKRRE, NTTEEA s T UEBMEA TR R, T
B H 28R % N FH 2 0% A 2 ST JUAT . ARBEe SR A R U .
20 H42 80 ALK, BT Broué EFVEBFE LTI Rickard IERLJLT T EF
NAZRFRB IR S, RBRERZ], NAEN Z, RAEZRFLER KR
T RMBFR B RR#Esh ).

B2 R & p-adic BHIR Qp KW—MRIKKEFRY 7 L MAKELHEF, K
FIRWH F. NHEME G, ® B £ RG M—MRAY, HHHE D, v £EBH
Brauer Xt, | % ¥E85 D (mod-B) "J#k A DP(mod-b’).

Broué A#: T REFEM: WHMEE G, % B & RG —MRAY, HSHBD &
TS, b’ & B B Brauver SR, U3 ¥EBE DP(mod-B) 5 DP(mod-b’) 1EA=ATE
s R SE .

1R Broué Z#T B MARSL, NIAERIR IS VF 2 B H ) FEAR AT DUIRA AR,
e AENEHAS B Y EHEHRANRRA AR . SRR, BERBKSH
A AR Hochschild RIAAEUN R A K- HidEE.

Broué ¥ T BEEAE A AR RIS . ABBHR T RARER SR HE IMHEY)
WERRE—E, FERmW, AR, FREE. R, 278, RENRFERZ
AR SBUEFRF 2 EER LR, Brous KT HBFEHRACEE TR
KR, Fril BXf— SR RAFHELBRRAE. {5 Broué 5 HFHEKITEMR
TR R .
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Michel Broué. Blocs, isométries parfaites. catégories dérivées C R Acad Sci Paris Sér 1
Math, 1988, 307(1): 13-18

Broué M. Rickard equivalences and block theory. In Groups ‘93 Galway/St. Andrews,
Vol. 1 (Galway, 1993): 58-79. Cambridge: Cambridge Univ. Press, 1995

Jeremy Rickard. The abelian defect group conjecture // Proceedings of the International
Congress of Mathematicians, Vol. II (Berlin, 1998), number Extra Vol. II, 1998, 121-128
(electronic)

Raphaél Rouquier. Some examples of Rickard complexes. An Stiint Univ Ovidius
Constanta Ser Mat, 1996, 4(2): 169-173, Representation theory of groups, algebras, and
orders (Constanta, 1995)
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Brown’s Question

Hopf ¥ (BT#) RIFFEENRESH, ©3E TERRES 5HMH ¥
SXUREFEYFEAFR. BM 20 4 40 4 H. Hopf ZEFFR Lie #K (L)
BRI Hopf AAEHEZLASK, Hopf REERA T T 30 FHIEBKE. 1969
£ Sweedler FIFEMEN KRG, 5IR T 20 tH4 70 FERFRYE Hopf REEIBHIEF
R 12 Hopf REME KRS SK B 20 tHE 80 ERPHEFHIKKI 23],
BFHE—LELE. ERTHN Hopt RE. L HH Hopt ﬁﬁﬂ@%?%%l‘ﬂ
HEERFRY, HEEHELTAESR (R PIARE). ABTAM, FR4% Hopf 1R
¥ Frobenius B, NTTTERNITEERZE. Brown Ml Goodearl ZEIAF T E
Hopf A% (BF8F) B EAH 7 RZEA_E (4] 3 ] 15-Question Al, RGN R
PI Hopf ¥ H 154 B & EREERE R R AN AL (FH B Gorenstein HY).
2002 FERFTRE H T XA K & € B2 6 Treorem01] Zrigt M JLER, BHTH
FIRRE, XA FERRDH T — 824k, THREIER [7, Question E] HH—Fhidix.

Brown [ : RESNER Hopf REFEPRZ Artin-Schelter Gorenstein fKj?

154 Hopf A% H #R4 Artin-Schelter Gorenstein, =38 H HI NS 4EH d HIR
H Exty(k, H) = 6, 4k, X B 6, 4 7 Kronecker £F 5, k 2&IR . BT KELTER H-
B

WE Brown HEMEREEEM, NH TS EEMLER. Fln, %% Hopt
REFAERIMEHBREE 6 L. HRFEFRS 0. FiFRs R E X —EATERR
8, B, TR T Gelfand-Kirillov EHBAKKIE Hopf REHI 2. WE Brown
RIS RAEER, 4 Radford 1 5* ARBEEHET B 364F Hopf A% ki &

HAT, X T L2 ESF Hopf A3, Brown MEH B EHEE:

(1) AR EBHEAEE (polycyclic-by-finite group) FIBEAREL;

(2) AR Lie ¥ g Rz BHEARE Ug);

(3) BT HIRIF 0,(G), H ¢ B3R5,
(4) BETESRE Uy (9);

(5) X #i Hopf REA PI Hopf A%,

(6) —E7F RAFI IR Hopf AREL
AE—RIEY, I RBERA R
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Sweedler M E. Hopf Algebras. Benjamin, 1969

Drinfeld V D. Hopf algebras and the quantum Yang-Baxter equation. Sov Math Dokl,
1985, 32: 254-258

Jimbo M. A g-difference analogue of U(g) and the Yang-Baxter equation. Lett Math
Physics, 1985, 10: 63-69

Brown K A, Goodearl K R. Homological aspects of Noetherian PI Hopf algebras and
irreducible modules of maximal dimension. J Algebra, 1997, 198: 240-265

Brown K A. Representation theory of Noetherian Hopf algebras satisfying a polynomial
identity. Trends in the representation theory of finite-dimensional algebras (Seattle,
WA, 1997), 49-79, Contemp Math, 229, American Mathematical Society, Providence,
RI, 1998

Wu Q S, Zhang J J. Noetherian PI Hopf algebras are Gorenstein. Trans Amer Math
Soc, 2002, 355: 1043-1066

Brown K A. Noetherian Hopf algebras. Turkish J Math, 2007, 31: suppl, 7-23 (arXiv:
0709. 2334v1)

Brown K A, Zhang J J. Dualising complexes and twisted Hochschild (co)homology for
noetherian Hopf algebras. J Algebra (to appear)

Lu D M, Wu Q S and Zhang J J. Homological integral of Hopf algebras. Trans Amer
Math Soc, 2007, 359: 4945-4975
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#3E (Cayley) EIFIFEXRY O] ER

Cayley Graphs and Related Problems

Cayley ER: M Arthur Cayley 7 1878 &E5| AR, HHE BB T —MEFRR.
Cayley BT —RIEFEENER, EFAHNRERPEEEENNA, HE
SRR IFHER, S5 [1). Cayley ARBEREXWT. S8 — NG
MER—FE SFEAUR = & S b, NEFEHRE, B4 G HHENT S # Cayley B
Cay(G, S) B X ARXHE—ANE: BKRERN G, R o, y HBELEBENE y BT 5z &
SEW, B G AEHC LA ENRRER Cay(G, S) KREERENR. Hik,
Cayley BB BRI, H—5, R A BE Cay(G, S) WERME, W A=GH, X
B HERRBRETE: WREN, A WEFMER G B—AEF. FrLL, #F5 Cayley
BRI S AT R F A R BER F UIAE SR, 2830 (5] (7).

EEE 1 HRATRTHENERBREC=XY RO X, Y B RO X B
TREHRER, ¥ T

SFF bk BB, 2% 308 [5]~[7). — A BRA s- IERE, R CKRE
KK s BIEREM. IR o IMERERAKERMLABEN — N EENE. &
E L Tutte-Weiss FH, s ZE N 7. TR FIFERBERNK s- I4E3E Cayley BE
LARPER T AN EFEFERNEE. 5 & 1 FUHHEX.

BRE 2 ZIE s- JMEF Cayley B, 5FHIHL, HEE s > 1 FIRFEEEERM Cayley
.

FER L ) B R BN B B AR BR T R R AE R R B IR IR EAR, X HBER,
SRR 5] 7. &G, @ G BHh 2p WG, Kb p=n’+n+1 BE
¥ BEn>8 S BH GH ntl MEHENEHBRBES, € Cay(p)=Cay(G, S),
I Cay(p) WERZEZ K 3, FEERN 3 WHE Cay(p) WHEEHZFHNT n Bt
3E -Desarguesian BEfEIRST R HKIFENE, SRR [2)~[4]. FERILTETH
—ANEERE, EAFEERUTET N ELREE. B, BRI

B 3 EHXMTHRERRERE p=n24+n+11#58 n> 8, B Cay(p) WERE
T 2. .

& % X Hk

[1] Babai L. Automorphism groups. isomorphism, reconstruction, Handbook of Combina-
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torics, Vol. 1, 2: 1447-1540, Amsterdam: Elsevier, 1995

Feit W. Finite projective planes and a question about primes. Proc Amer Math Soc,
1990, 108: 561-564

Kantor W. Primitive groups of odd degree and an application to finite projective planes.
J Algebra, 1987, 106: 15-45

Li C H. Finite s-arc transitive Cayley graphs and flag-transitive projective planes. Proc
Amer Math Soc, 2005, 133: 31-41

Li C H. Finite edge-transitive Cayley graphs and rotary Cayley maps. Trans Amer Math
Soc, 2006, 358: 4605-4635

Liebeck M, Praeger C E and Saxl J. The maximal factorizations of the finite simple
groups and their automorphism groups. Mem Amer Math Soc, 1990, 86: 432

Liebeck M, Praeger C E and Saxl J. On regular subgroups of primitive permutation
groups. Mem Amer Math Soc, to appear
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B HT (Foulkes) 5548

Foulkes Conjecture

20 42 40 FARHH, Littlewood FEICHR (3] 45 T Schur EREMIFrFers, %
IR R “plethysm”, XM FRZAMIFE T —MEU B Z AR ER. —KH
o? RINIXMFITE. WA, u ABENAL, sa, 5, HIXBINALFTXT N Schur R
f, i sy = Zac“i, He 2z HEIAR, W sy 05, = s,(z* 2%, -). KT %R

i>1
EHIMT 48 .

TR % f,g B8 Schur BBEM) N A E, W fog WA Schur EREH
Vv EMA S

¥ p,g AIEEH, BIIWH p,¢ #HRR p,g WK (,0,--),(q,0,--).
oulkes ZESCER [1] FIFE B Y p, ¢ BB s, 05, KT Schur R34, I8
Hin ™48

Foulkes 83 3 p > q B, s, 05 AP HILK Schur EBEPHIE s, 05, H
H L.
BT X FREAR B LR R BT R SRR EIF Z 8 Frobenius FFERR
T, R R R R A ) R AR B B AR B SE ) iE NK AT AR
N3] Schur BREY sx. BT Frobenius FHEBE, HiR%EAEW T LB I F SN E
R :
Foulkes 4 ZTHBEUIR L, 4 p> o W, 177 RMT 177, H—ATFH
MREFEHE—MEEHLRAEFZS;ER. FEAESR . A TFREEXRE
S HNRENRR (BRI 5. [8), ﬁiifﬂi__ﬂzé—f. ,

F OREERUTHRARER €Y =S, x - x 8, ¥, =8, x---x 5.
AR Sp159,,5,1S, 3 HA Young F#E Y,, Y, 7 S,y FHIEMALF. B Littlewood-
ichard FEFT8 170,157 XFATYRTNTEE SR, BT ARTHRE 177
PIHBLR BRI 17 PHIES, XRE 10 AT 152 —AF
. LR T RATE B SR R 175, WATARTH SR, HTE—H
BEF A Young FRIEMAL T HIF LERF XN ATARTK 2. FE Young
PR RIS SRR AT AR TN MEE 20 L a5, EE4 0P
TRAE R T ZEBIE L.
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(7))

)

I T _EH) Foulkes J548, —2 N EHE BIE — &K B (SRR [4]. (6]
. BRETRE T HEES BRI

"M Foulkes B "l Hn=pgq<p & c,d AEBEHH cd=n, c,d > b,
12215,, RHTF 15, K—MTH

X0 _E ) Foulkes JHAR EAEM M B MBS THEHA:

(1) (Thrall, 1942) b = 2,4 > 2;

(2) (Littlewood, 1944 ) b=3,a < 6,b=4,a <5 H a=6,b < 4;
(3) (M. Brion, 1993) a 2% AT b Bt

(4) (S. Dent, J. Siemons, 2000) b= 3,a > 3;

(5) (T. Mckay, 2008) b = 4, a > 4.

8 £ X M|

Foulkes H O. Concomitants of the quintic and sextic up to degree four in the coefficient
of the ground form. J London Math Soc, 1950, 25: 205-209

Hower R. (GLn,GLm)-duality and symmetric plethysm. Proc Indian Acad Sci, 1997,
85-109

Littlewood D E. Invariant theory, tensors and group characters. Phil Trans Royal Soc,
1944, 239

Mckay T. On Plethysm conjectures of Stanley and Foulkes. J Algebra, 2008, 319: 2050-
2071

Stanley R P. Enumerative combinatorics. Volumn 2 Cambridge Studies in Advanced
Mathematics, 62

Stanly R P. Positivity problems and conjectures in algebraic combinatorics // Mathe-
matics: Frontiers and Perspectives, Amer Math Soc, 2000, 295-319

Vessenes R. Generalized Foulkes’ Conjecture and Tableaux Construction. J Algebra,
2004, 277(2): 579-614 :

Wu Jie. http://www.math.nus.edu.sg/matwujie/Foulkes.pdf
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KIEHTIE (Gorenstein) IFRIEE

Gorenstein Symmetric Conjecture

W kAT Artin 3R, A R k- ARBL. FR A Db Artin ¥R, FEHR k-, A 2
FRAERK. HRERER A- B T A- 8 2 M, LB LR 5455 71
A proj.dim 4 M Fl inj.dim 4 M. 2, X T4 A- # Na, FiES proj.dim N4
Al inj.dim Na. B A HREEZH, BIIE BRKEME 14 URGHE A4, WRAIE
;9

Gorenstein M#RFEHE & A K Artin fREL. FF inj.dim 4 A F MR, T inj.dim A4
IFER.

XAMER A B RIRTF: Artin A A R4 Gorenstein AAHX, 1R inj.dim 44
A inj.dim A WHR. B inj.dim 44 = inj.dim A4, BRI [1]. [9). TF 2]
RiX—REHF A E 13 NMEHE. BT Gorenstein AR F )L, LEAEDT K
BRI X, EERIX—FHEABIEL K.

Gorenstein WHRFEREREFB TSR F T EENERRNEREFETBRR. 2
A-mod HFEMRERLE A- BIEHE, P<°(A) X A-mod K REFH RBE LK
LFmE. R A WA RER findim (4) BXH P<(A4) PHEOBH ALK
Bt ERNERERBRYS: X Artin R 4 BF findim (4) < Bl HF
JiBs P<~(A) BRREFRE, HEXNTFAR A- B X, FAESH fx M — X §8
M € P<®(A) HARM P<<(A) PR3] X FAFWWEH fx 2. e LR&H
RIS fx BRA X BH P<°(A)- BIL. Auslander f1 Reiten ZE3CHR [1] 8 H: XFF
W2 inj.dim 44 < co M Artin %% 4, A 4 Gorenstein fAF X HMN Y fin.dim (4)
B, BEMNH P<=(4) ERZHRK. A\, FRESIFHEER Gorenstein XTHR
. FEEE, FE Artin ¥ A FHFHEBE P<(4) DHRZFRK, £ TR
[10]. 54, 3C#R (1] #8HH T Gorenstein X FFIFAE S Gorenstein BB REF, T
Ja#& & Gorenstein [T BREZEN B S —8.

Gorenstein X RRFEAE H 5T REEZSHEE TR BNEAE: IEWSCER [9) Frie, FIH
SHES (R) HIFBLY Bongartz AMIFLENE ) TREAERE A HL inj.dim 44
< 1, WF inj.dim A4 < 1; Beligiannis F1 Reiten 5| AT virtually Gorenstein f{%H)
B, XBAREEE Gorenstein %Y, PLK Cohen-Macaulay- 7 FREARE (BPiZAR
BNEHRENEARRKIATT 4 Cohen-Macaulay 1. CBRHFZ EH Cohen-
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Macaulay #HRAH FRAE M Gorenstein 1), HAEFHEM LUK Morita BaE %
Hr T4, Beligiannis!! #§H: /£ virtually Gorenstein fA¥3% &£ Gorenstein
YRR, FEEAFEE virtually Gorenstein 1R%L, 2 W.3CHR [5]. TAAEE KRB RIX—
BRFEHW LR, Ner#t—SH ARSI REEZR RS BRI RE.

8 % XK

Auslander M, Reiten I. Applications of contravariantly finite subcategories. Adv Math,
1991, 86(1): 111-152

Auslander M, Reiten I and Smalg S O. Representation Theory of Artin Algebras.
Cambridge: Cambridge Univ Press, 1995

Bass H. Finitistic dimension and a homological generalization of semi-primary rings.
Trans Amer Math Soc, 1960, 95: 466-488

Beligiannis A. Cohen-Macaulay modules, (co)torsion pairs and virtually Gorenstein
algebras. J Algebra, 2005, 288: 137-211

Beligiannis A, Krause H. Thick subcategories and virtually Gorenstein algebras. Illinois
J Math, to appear

Beligiannis A, Reiten I. Homological and homotopical aspects of torsion theories. Mem
Amer Math Soc, 2007, 108: 207

Bongartz K. Tilted algebras // Lecture Notes in Math, 903. Heidelberg: Springer-
Verlag, 1981, 26-38

Enochs E E; Jenda O M G. Gorenstein injective and projective modules. Math Z,
1995, 220: 611-633

Happel D. On Gorenstein algebras. Progress in Math, vol 95: 389-404, Birkh&user
Verlag, Basel 1991

Igusa K, Smalg S O and Todorov G. Finite projectivity and contravariant finiteness.
Proc Amer Math Soc, 1990, 109(4): 937-941
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Kaplansky’s 6th Conjecture

Kaplansky 37555482 Kaplansky 7F 1975 4 H K% F Hopf REH+ 155
oz — Bl R HE Hopf KBTI R AREE SIS T MBI 7] 82 —. Hopf R
YT 20 4D 40 FAR, TR M Hopf XT Lie BRAITRFME BRI A BB 97110 8L
—FARBFR L. 20 4T 60 4L, Hochschild-Mostow ZEBFSY Lie BRI F & 5 S0
R, REMEE T Hopf KX —RERKMEIL, BE T Hopf REFEH R HEAAME
B2 20 tH42 80 AR, BE# Drinfeld Ml Jimbo FH ¥ F B KB FHEIBHINE,
MIEREFHE—EFRK Hopf 3. BFHEIRSREHAMBETI, W1k
B . RWURIERTHIUAT UL R GE T R vl AR R 6 . — 3L 10
ASBRETHERSEERENBR ETHELRGEWREHRT Hopf REFE R
BH KRR, %8 Kaplansky B+ MEEIRE T BHENTTARE, SBHSPET
TR R TR B 43 .

Wk BEFES 0 MAREMHE, ¢ BRERBE. M Frobenius ML HEE B4n. B
RE kG EE—ATARTHELRER G K. #AR5H Lie REMEEREE
Hopf REFILEIH . 1975 4E, Kaplansky ZE P X (Bialgebras) [ #1845 T Hopf
REFIPIFRR, FR-H T+, P BEAHEREET Frobenius X THR
TR ERS HERMRHE). X—HFETEFMHRELT. |

Kaplansky 7358 & H EREMAR EMFHREFE Hopf A%, U H
FHE—AATARTHIESIER: H FER.

X—HEEHREE R Hopl REHIFREFTAR, |51 T REAEFFKIIN
. % H BB ¢ R RS Hopf A, Zhu 7F 1993 FEF| FIAFEARELIL BT
AT Kaplansky SBNF158 ) UFHE B, B3 THSER. AMUEH T : & char(k) =0, H
8 H R(H) & H WXHEAE g g0, o R(H) b H KRR AR AERRFT
KA H* B 7A8, W Kaplansky S8755 88 BSL. Nichols Fl Richmond ZE 1996
WM H B Grothendieck BERIFFZMIUER 4. £ H BRALHKHE A 2-
YL, W) H RBELEN. 1998 4E, Etingof M Celaki ZEHA R = Ak R
Hopf A HI ZHIFIHR T R BHIERE V. 5 H &Y K¥ 8 Hopf &, D(H) & H
i) Drinfeld double, U] D(H) KA ARRIIEREERR H W4, I miTiERs:
MR H RAU=AKFRKEH Hopf RE, N H WATTARRFRERER 0 1
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Y. 1999 £E, MR B R H BRR=AK¥H Hopf ¥ H char(k) = 0,
W H KATARRNERBR H MEH. XEZ Kaplansky FA8 3] B /T4 1E8 3
BEN, Bt aRENER, iFX— NS SR ok ik TR 3E
BR4EN B Hopf fR% 528 17 BB k.

2% XMW

[1] Etingof P, Gelaki S. On finite-dimensional semisimple and cosemisimple Hopf algebras
in positive characteristic. Internat Math Res Notices, 1998, 16: 851-864

[2] Etingof P, Gelaki S. The representation theory of cotriangular semisimple Hopf algebras.
Internat Math Res Notices, 1999, 7: 387-394

[3] Kaplansky I. Bialgebras. Chicago: University of Chicago, 1995

[4] Nichols W D, Richmond M B. The Grouthendieck group of a Hopf algebra. J Pure Appl
Algebra, 1996, 106: 297-306

[5] Zhu S. On finite dimensional semisimple Hopf algebras. Comm Algebra, 1993, 21: 3871-
3885
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H | (Nakayama) F548F0 W Al (Nakayama) J548

Nakayama Conjecture and Generalized Nakayama Conjecture

Nakayama 5482 RIEARHEAMREE RSB F —DNEERNIFE, H T.Nakayama
F 1958 R H. Nakayama FEAESF FIRRE A — B DU TR 51 5 R EER.
1995 &, M. Auslander, I. Reiten #l S. Smdlﬁﬁﬁﬁﬁﬁﬂ—ﬁﬁ:’?% B AT
Nakayama 5§48 . |~ X Nakayama J5AEFH4F 4 MERKFEE.

FEREEIT 20 LN, AHER, BEXDS T R EEM B EDHEF
BEEBENEA. MEREERAREER S EH RN R . s EE, &%
Kz T HERE, MAERNEHNREMIERET FEARLKEW, tAHNAF
B TR KR, RERSBHRERAMTE—SHL T XNF L FEN R
IR, Auslander-Reiten Eig. MIHEL. THESAH. B RAHSFET TR
MFNTEE . FHEEREREZZE, EFERBSE T REULT . BRrER,
REA S EHF AT PR T HZIRI N, WXt R Er=t TEE
B,

Nakayama $#8 P WA R Artin REHE O0-A L oL L HA
HIRR /NS R. INRXTETR j > 0, I #RSEHE, U A 2 8 AEHRE.

Nakayama UFEB T ZFEAEN T CEFIAREUNRAL. 20 AN B4R, B.Miiller
F1 H.Tachikawa 73 B4 H T Nakayama FFEHIEMHER. HERESIFETHED
Nakayama 548 (6],

Nakayama S8 IR SB— R IVEB R, RXHHES) TRER S RIK
B, HhBHEMHIRZ 1975 £ M. Auslander 1 1. Reiten 3£ X Nakayama 5§

"X Nakayama 58 % A £ Artin R85, WE AT HERS A- B
R A BRSPS 2 A rh 3 — TR BRI

Nakayama FFAE AT )~ X Nakayama FEAEH#EH. 20 42 /\. L+, BEER
B RHIRRE, X" X Nakayama KBTI HABIA T —RFIERE. R. R. Colby
A K. R. Fuller 34 T3 Nakayama J648, M. Auslander I I.Reiten & TRTF
k-Gorenstein B Auslander-Reiten JEA8. IXEFEAEARBEHEH | X Nakayama 5548, T
A IR EHOF A M H X LB AR RS (LICER [9]). G. V. Wilson[? 5 K. R. Fuller
# B. Zimmermann-Huisgen(® 2> #HEBH 7T~ X Nakayama JEAE5F 2 RAREURAL; P.
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Drixler f1 D. Happel® iFBH: WRGRERL A HE J2H1 =0 H A/J' BTRF
PR, WS~ X Nakayama F5AEST A gL, X B J J& A B Jacobson . LM H TAR
FKAE B T B RESOFER LGS, AT, T~ X Nakayama F548H Nakayama 5§
AN F A LAREE L. AT LA Nakayama F588M X Nakayama 548
A BHEREB 1S B O, (2] LLBIR LA 0K 4R 62 0 AH S B 2 U ) R R AN T34t
Fri BARAES) S

8 % X W
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Ramras’ Question

1974 4% Ramras!!) & H 0N M : #EHFIEN scalar HESFE T RZEIR? XE
B A RRRIENA RIS E R BAERGR: A B scalar FEFHFEIBEESE Jacob-
son MBI, 4 A BATHIAR, HFE LM Auslander-Buchsbaum-Nagata-Seree &
2] 2e 142 XA RBREREEEN. 4 A MEBAEEAE 2 i, Ramras
FMNEHEREEER. 24 A FBAERH 3 i, Snider IFFABREF EH Bl Xt
R, XA RETEE S &G THRAE EERER 4r32, Stafford F Zhang
K Teol 435gk PI ## FBN ABERAH T HEER, 3 B AR EA R
B JRER (FEESHR) EEF PI (FBN) 3£/ Auslander IEN]. Cohen-Macaulay 3£

—ANERFIA A FR4 Auslander IENIF, RIBEHBAERER, HXHEEHR
BRAERALBRLG A- B M, & i > 0 & Exth(M, A) FEREFZTFHE N, BF
F(N) := inf{j|Ext’(N, A) # 0} > i. A KA Cohen-Macaulay 3, 3% A I
Gelfand-Kirillov 44 GKdim 4 < co, BXMERIEFTHRAR A- B M, GKdim M +
J(M) =GKdim A.

FE—MRIETE, Ramras WBRRER R GE, BTIETHERBULAMHKE,
MNIIREEE R IETEH Ramras 08 FE - KERFIE N E T EE B Xt
BSR4 B Artin-Schelter IERAREL, Artin, Tate 1 Van den Bergh & T H €%
F 0 XA T 4 MBEREREBER. M- H: £F Artin-Schelter
IENREAR 2 538 #%F . Auslander IEM). Cohen-Macaulay F? XA ) 551 B AR goks ot
Mu#t—PEEE T (A3 SR AR EENIER.

8 £ X W

[1] Ramras M. Orders with finite global dimension. Pacific J Math, 1974, 50: 583-587

[2] Matsumura H. Commutative Algebra. Second edition. The Benjamin/Cummings Pub-
lishing Company, INC, 1980

(3] Snider R L. Noncommutative regular local rings of dimension 3. Proc Amer Math Soc,
1988, 104: 49-50

[4] Goodearl K R, Jr Warfield R B. An Introduction to Noncommutative Noetherian Rings.
Cambridge: Cambridge University Press, 2004
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Kok-Ming Teo. Homological properties of fully bounded Noetherian rings. J London
Math Soc, 1997, 55: 37-54

Artin M, Tate J and Van den Bergh M. Modules over regular algebras of dimension 3.
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Smashing 36/ _E B9 2 FF 8] @t

An Open Problem on Smashing Subcategories

T B—AX ERHAN=ATEEE, S REZATURE & s 7 #EK
HE, WK S ARMUTIEEE. EXRMWUTIERE S, BART S - 7 FAHE
BE, WK S A=K RIILT OB (WA Bousfield Ful%). #—F, Hixh
fERE R FF AN, WFR S A smashing FHuBE. T HXR X RAENE, WERKRT
Homr(X,—): T — Z-Mod ¥ B8 T AW BERY, MRFEENZI—ME
& 1,8 T HESE 1 BX AN DNI=A TR TRE 7.

W T REERNI=FATERE, U T HHE B EN RN FIEBEER 2 smashing
T AMESBEEX—SRNY a2 ERK, Bl BER=MATE T L
F smashing FIEEEHMEH—LENMNFAERME. X=MATE 7, % 7 LHEN
smashing FYSBHAR R BA A, WFR T # 2 smashing B8, X— KB
i Ravenel 1% 1 Bousfield® 7E&5E RS TUBEHIRH.

Neemanl® & H T — R Z R =/A B —— 303 noetherian 3 Li)F
HiBE D(R). fibx} DrPer(R) HH thick FIBEM D(R) H I EH 4L 78L&
smashing FIBEHEAT 26, NTIHSH D(R) EFTE R smashing FYEBEER 2 KA
BB, RTAA, Keller® 53R %E] T —4NE noetherian FIAS#IR, H K-S HEHH
FEAEEEXN SN smashing FEEE. ;

B Keller )BT D(R) L2 smashing A8, HREEANRLGH
FIRBEER=ATEBET, XRARATF . £58 € RLTEBEYF, Mahowaldl") Hl
Miller® 1EBH T ZIEBIERHRIEE TRIERE. B, MA—RKEERN=AT
B —— B ST BT BE )38 €Y BE Mod(A), Benson, Iyengar fl Krause CiEBA
BHEES A BB TR L.

XEERHRFHATREE: X DM EEREA TR, B E smashing
e

Krause fl Solbergl® XtF B AHt Artin /0¥ A A H T Mod(A) 2 smashing
BAERZMER: & (C,F) A Mod(A) H ) cotorsion Xt. FF C Al F Xt filtered
THERREH, W C = colim(C N mod(A)).

W T AEERK=FATERE, T K T SR EERE. RN TN S
BT AR &S BRER T HE—FHEKLE S PNRSBRE/DK R TFIE
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B&. M| 7 3% /2 smashing AT FEM PR A : 7 H8— smashing FIuBEH R H
BN FRESESHARKES SR, Krauseld! IFH T 5IX—RBHELLINER: &
T ABERN=F/AYE8E U T EFrAR smashing TTEBEE0E H— BB X8 2 HK
SHARKMESERK. HEUBEEREARNE T, NZBE5L 0P IRE
LA RS BUTH B R DA, ITEXR, WX —2ATF AT SR K H
3 T =M RRE.

8 % X M|
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Bass-Quillen Conjecture

EA-ZRBEETELANERBE. | R BE AL TREIR, Rz, 20,

2] R R L n SEEIAIR. 1955 4, SEBFHER (0. P. Serre)l! ﬁﬁ?’
EHE—ARE: MR K B, K(z1,22,- - 2z, LR ERERBRIEEE —ELE
HAR?

VB RAE, TR A n—1 N, Kz BEBEEH, Fil Ko b
MBSEEREBHE. ST n> 1 KER, RESHEHFEHEFTNT S, HE 1976
L A B E R ZER (D. Quillen)s) SETIRBESCE KSR (A. Suslin)®
JUFERfER. MATRAARRB G ERSLHAER T Kz, 22, ,z0] ERIFERERK
BSHEE R B B

ERRERBFREAIESR, “Pik” BRSE T REMNER. & M 2—1
Rlzy, 20, ,zn)- B, MBHFE—N R- K My 18 M = Rz, 22, ,20] @r Mo,
WFE M WH R- B KER. FIAT HKMES, BREESEMT: K21,22,- -, 7]
FRERAERBS YT K- 2E kAT

B - S4EE R R 2R (Noether) IR, U Rlz), zo,-- -, zn] LI
BERERBSEITH R- Y KA E (HAPIENIF RIS NG RAEBERBR N %5
A RIREE).

Ef-ZRBAREN T MR R REIFIENEER, W Rlz) ERERARK
BASHRER R B B L RE R IE A M — IR CE AR 1FF).

EH-ZRRERERFRNMBREMS. BN 1976 FERBEMBRZE, B
B R T FEARS . A% K- Bt AR RE S MIERER— N
B ERERFERES TR K- BERHARE—H, B-ZRBEEEES S
FAHRER=EEEYWH. ZFRESTIRBR, TEHBTSFEE [3). i,
# R = K|z1,72, - ,zq]] B K £ d MRETGHEXARRES Ht d BIEE
), W Rlz] EMERERBESHEHEBBEE. XEFXEH-ERFENE—
EELR i, BT Dedekind 3 _ERAE (B #) Dedekind 3 £354%
MR BT ERBIN), 24 R HERNAIARBOLIER; FERFIENRER R
M Krull %0 < 2, 5 R I Krull £ T 312 R FHEAR 2 503, WEH-ZE
WREREROL. F5t, EEENSIFERFEE THE-ZERBRZ IR EENEN.
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Blan, EH-ZRFERA Prifer 3 EWAGL (X Prifer FERENE RAERE
TR B IR A HER).
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The Representation Theory for Non-semisimple Brauer Algebras

20 2047, 1. Schur ZE3CHR (7] AR T —REMEE GL,.(C) MEMARR. &
T E L Schur-Weyl X118, Schur 3 GL,(C) B r RFFIR L T 7 Yo BE FI 0 FR ¥
S, KRR TEBEER RALRK.

1937 £E, R. Brauer ZE3CHR [1]) ¥, FIAERTGHIKRRN, X T KB RES
& RE B,(9), LAB# Schur TAEH X FREE. XKL EBHFRA Braver AL
Brauer FUMUAREL, EANIEFERE Spom(C) MIEAHE 0,(C) MR RE R HAEE K
YER.

HRELIR B K Braver REWEH SRTBREFRK L. ©1T Braver f{
BARXNHAL, ENEMERTER TSR 30K (9] 1, H Weyl R TS
BRIEEEH Braver 0%, Weyl iEBHT B, (6) R38R, wEkSH s> r.
B, B,(6) ME&MAKBT B 6. 2 1<6 <r—1H, B.(5) B—MHELHARHL
BERS, BH9 B,(6) MISFEERT R — Mo R 1) .

1E 20 tH42 80 £4E4X, P. Hanlon 1 D. Wales J5Wll: ¥ AREE M S LR K
Brauer fA¥— & & BAE. XMFENE H. Wenzl iERH B, 2004 £, PRI 4
H T — AR _E B Braver fAEUE BB AR ESRMF, NTIXTTTERTLK B, (6)-
B T —NEMTHIA R,

%4 B,(6) I HBF, J. Graham F! G. Lehrer 4 T —8 L B, (6) BAT
WRFRE. WRBRRIRRBIERETR B, (5) BIFHR. XA REEH T4 H
Braver fREFAIATTARTIER AR, AHXK R BE B BIEN] . ARTARRTE
MRERRFRERE. LB MEER » &, BT B.(6) HRSERGESTREE
MRTREIR, KB B, (0) KIS 5 RN M T MR B AR

IE4ER, 7E Brauver REUMIIIBEF H TS T 3 E R4, XF BT HA# Brauer
KRB G SRR, %—7‘5@, Dipper, Doty FOBAWE 8] 7E IEHFMEIR /) Brauer R
¥ Schur-Weyl B FTHHA TREE. BAT, TV ZAHMFIELEK Braver R
BGEH SRRE 3BT, ViR FEMOCE T KRR TAE.
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Artin’s Program on The Classification of Noncommutative Surfaces

Artin BT REAERS AT U B R RREE T HABILAHH) Serre e H:
WX BRI, W X _ERERRR S AW RRKITERE coh X S T R EBE qerB,
XHE B = @,l(X, L") B—ATRSRAH, L B X ER—ANFEELEMN, qgrB
RAERAERSIR B- BIEHREHe T2 FTE KB . FIETIRAEE, BA
HERH (IBAM) 2R X PSS, DREMEH coh X. R, HE—NELH
HRREL A, BAVTE R TERE qgrA. H—T7MH, HE—1 k- £tk Abel JB5 C. —
MR 0 eC Kk CW— B o, FAEE—MHERE, @ Serre & HH KIFERTHuhi
AEIFFIRALYRIN B, TEEAMFMET, AR HE, ATEBE qerd HA T LARE]
A(TREEER AR F EZH) . ZERNTRE — M REBS R LA R Z 1A
W RERERTER. qgrA B AL HETEME, FidHh projA. T A HFKA proj
A KIARFRER U, 2 A RIEMIAREET (Artin-Schelter B X F), proj A @A BT
(Fez#) SHEAN.

FHEE MU, JEAT S R i £ Bt T Y R AR BR IR R B KB R K %
W RAE. TR EHE (R R KREENRAE) BaEkE
Z5ep?. ERBMEN SRR BREEENNE. 7 20 L)\ L HER,
Artin, Schelter, Tate il Van den Bergh[3~% 52 T ¥ & (EH?SEJQ)]PQ KR, Z )5,
Artin FEFFHFIHR —RAIEZHME, FH-RINIER B M proj 4 584243, X
H A RBEEREMIRN Qelfand-Kirillov 4634 3 BFEE RS EEIE. 2001
4E Stafford 5 Van den Bergh KF T —R<TIE3TEe th LAt I ) Sad Se 2= 6], 4k
TRERRE. X8 i MR DMERUE T 4 #iE, 84 Van den Bergh
BI3EAZ #e Blowing-up 5 Blowing-down!”. 40[FZEAS He B H A 7328 p —HE, IXEEts
BRI B ME SR PIEEE RN TR, Artin T8 MIERT He s T 724 AR AR RS
2 METRAEUL R PIGH R ZTIEER) K. ruled(HEL) HILLK Sklyanin KX
=H2—, N5ELMEBERIET S EmNE RSN, T, Chan, Ingalls 1 Kulkarni
*t PI FEGLAL T 1R % TAE®~1; Artin fl de Jong WHEETE (F5). X3k pI
RIfE 0L, Keeler, Rogalski M Stafford'2~14l BF5 T — 8 5B HBE AT R K 4E
M. BB AR TAEREATFRE ARt T ISR BRI 25 L
KRB, RTEXHRHEHSE, BREFREZUAR, HEEZTLMBRLER
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On The Conjecture for Every Code to Be Commutatively
Equivalent to A Prefix Code

S 515 BB KIBFT A LLUB Y3 C.E.Shannon 7F 1948 EHIAIFHE TIE, /5
KX —HFFRAE I RBIBAMMLI T W, H—BL & M.P.Schutzenberger T 1955 4EFF
AR “RKEE (RE) BEL BT (AR (1), BBk <EHEER . <8 F
MA-E LK “BBTHENARES . BATENMARX TRKERRX BN (BT
FIFEM 1, 1977 S8R ) (B3GR [2]), EIENKEE, £ J.Brzozowski T 1979 T
REBMXTENESHAREBRATF R — (W3R (3)).

A XR—HRE X B X EBRNEHZKIH WX Wt (FHE) N X
) CGER) F GEDS), MEBKEE XL T1Hh X EREBE K X L3
FEFECH X E— (R¥) B, R

vzlam%"'zmaylay%'”yn € Ca

T1T2 Ty =Y1Y2 " Yn —m M =N, T; =Y, =12 my
RX E—FF X+t =Xx\{1} WIEFES P I X L—3%48, R
Vz,ye PVze X*, y=zz—2=1.

BR RBE—IHFHRNE. XTF X EE—F M X BWE—TK o, H z/a &
~afEr PHIFRE. R X ERNE o,y BXBEENK, B8 z~y, R

Yae X, z/a=vy/a;
B X EBWAMET A B BRREHEMK, 18H A~ B, lIRFELEING 0: A — B FH
Ve e A, z=o(z)

W1 (EBENFNE  BRHREN TR,

BL 1 BRFIRER.

HHESEFT AR RGIMEREMK, THRAA R, Hik, £2% 308 (3] T332
23 0 1E U B 195 Tt A5 .
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WESEHE, E5X 1 /B2, REERNEL 1 200, B3 T —RIpEHE
FRR, B, BRT AT | AFETRRBEMOERELE, EFRISTHEN 1 1
BN EM IR,

B 20 FIIEREM:

(i) BB T R4,

(i) FREAT # M T AT 2AE;

(i) n TCHEA X LR C MEERFS K1(C), -, Kn(C) W2 THIAZER:

ZK (n—d)! < nl
B K(C) s Cn X FTRERANE. FTiBRg, £18W 2 T 7 &R C:

VeeC\Vae X, z/a<l.

BIRWAE X B &SRR N AMMER), BFHE 1, 3O [6) XFRT T

M 2 (FEREKREX EHZHEEMFIG FRIEAEZ HBREN THRER
KAETEHRS.

KFHEE 2 BINE

B SRTREW 2, R REM AL THL 2 WEMBRR?

& X X M|
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A Model of Systematic Generalizations for An Important

Kind of Congruences on Semigroups

HEABH N Rees AISMBTFERTWERNLSELH EHHREERS. &
TIX B REEREEN— DRI B, BAIM H.Prodinger T 1980 F8t “H
FRA A H B L8 RHEMSCT B L FAFEKM— N BRI

LSRR TCS WS EFRZTRR P(MRMD) £ S L—FHAK G
[F42), A S LH THENERSY (ZER4L): XTFER 2,y € S,

2P(T)y < Fr(z,y) =S xS (@R(D)y < Gr(z,y) = §'),

R,
Fr(z,y) = {(u,v) € St x SYuzv € T < uyv € T}
(Gr(z,y) ={u€e S zueT - yu e T}).

HRTREMNG, WRRT)ES LHEEER. RS HTEKRLA S L —4AkHl
BT (EhkEkF), MRENHEETHNAENSE (H=%):

(i), $* €L, (i), St eL,
(i), A, BeL—> ANnBel, (i), A, BeL—- AxBel,
(i), Ac L,AC B— Bel, (ii'), AeL, ze S' - D, A€L.

(iv), AcL,ze S - D,A€L.
KA, D,A={ze S 2xc A}, AxB £ A5 B FIXHREN;, AP
Ax B=[(AnB°)U(A°n B)|-.

BR, ERtETFRARM - IET.
EX 1M 4 g R—}# TCSLES E—EREFEF X RTL
S ETFRTITTERR: TR 2,y €S,

zR(T,L)y « Gr(z,y) € L.

BATE T H LA BB FSL:
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(1) R(T,L) & S E—HFK;

(2) {S'} RR—ERMHIET, R(T) = R(T, {S}). Fl, XTHEBLRMELET
L, R(T,L) & R(T) Kk

(3) Co1 = {A C SHA° HRME S E—METF, A “REM BF. —KHE
BT, Cor = {A e SYA° HRIA—ER—ERMEET. #lin, 4 SR—EFFTO
RITPR LR, A = SN\{0} & “KRFEMW” 1,18 DyA = {z € S*|0z c A} RZTHE, 4
R “RAMW”.

LS 1 4 SE—FH LS LMERMEET FIET) W24l LDFs
(LDSFg1), XF4E& L € LDSFg1, it Ry = {T C S!|R(T,L) HIEHR).

EEE 10 4 X B—FHRE X £ X ERNARLER R X NTER
X EFIES), W Cx+ € LDFx-. i Ryx-} = Re,.? (BSEARENET %)

THRMZESEL 1 AEMEIZT R 1, &R 2 h G a8 L3R 2))
BB KA PTIE Schreier 7 .

EX 18 Rix.; =Rc,..

B} 1 X ERA REM EREFIET Cx. HHTENEBESHN—AFH
ZIE. TR T HEK RS Z BRI

B8 2 FHASMI L € LDFx- (LDSFx-), f#73 Rix-; =R

By, &I\

B 83 4 L;,Ly € LDFx+(LDSFx-). & Rp1 = R B— MRSV ESE
.

EIRE 4 FE—MRCEEE S PR 1, 2, 3 PFR.

WAE, BRIMEFER B ELRKEBRERSK. 8 S xS LHkwETF (¥
BT, BRBALM I, i, iil, ivy, ive [, ii’, vy, ivy] B S! x S MFER, H+

(ivi)) A€L, z€ S' - D, A€L, (iva) A€eL, z€ 8' -, DA €L,

HH, . DA = {(z,v) € S* x S*|(zz,v) € A}, DA ={(u,z) € S* x §*|(u, zz) € A}.

itS 2 FI DF[DSF] #R S' x S' FHAREET (AT £ X
F/IL& L € DF(DSF), it R, = {T C S' | P(T,L) WEEHF R}, K, XTEE
z,y € S,

zP(T,L)y « Fr(z,y) € L.

EfE 5 B b XWBRHIEF CRIET) A REHN-— LR HITTR
R 1, 2, 3 BIBFST.
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3 % X W

Prodinger H. Congruences defined by language and filters. Inform Contr, 1980, 1(44):
36-46

Hall M Jr. The Theory of Groups. New York: Macmillian, 1959

MR, £/KIT, L. Prodinger WB5IEMTES I Schreier H¥k. HEFER, 1983,
26(3): 332-340

Lallement G. Semigroup and Combinatorical Applications. New York: John Wiley,
1979
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The Decision Problem for A Finite Code Having
A Finite Completion

££ M.P.Schutzenberger F 1955 JFEIA “BKFEHER” Hll BT “BRXHE
P TR BRI ERER/RT FREKX BB (KR (2], (3], AT
SEBRITHATTREN—NMERPEIINR), 5T EENATFRERLE “HR
BEAFRTELHAERE . X—REHYERE, FEHX GEdRRNL B
) BERY RS —Lem e IR, W “BORE, & & SAh X—ElS <F
PRAR KRS A Bt F A BRAR K AT RS A5 B WA IR,

4 X BR—FARE X ZH X ERNEHLK¥EE KX PR (THE) A
X ER(#) £ (), FERLKEEX MWL 1 N X L2 X F—3F
BEE CH X E—(R#) &, R

V$1a$2a"' yTms Y1, Y2, s Un ECa

T1T2 Ty =Y1Y2 " Yn o M =N, ;=Y t=12---m
X E—&TF XT=Xx"\{1} MEFES P A X L—argms, mR
Ve,ye P, Vze X*, y=zz—z=1

JEREEWRBRKNERS, BR, 87, FEBERFHRNE. XF X MF—F =
X BE—TCK o, H 2/a B o £ o PHIPIKRE. K X EFNF 2,9 X #B

FHhey, WA z~y, WR
Vae X, z/a=y/a.

X EFMNES A B RXBFMN, BAH A~ B, MREENS 0 A— B fFR
Vee A, xz=ox).
WX E—BCRies WE
Vw e X*, X*wX*NC*# &.

X L—BRE Cc BEAREEL, MREEHRA—FRE&E. K X L—
BE LEEN, MR X EFREMRER ~p WHEEER: XTHEE 2,y € X7,

T~y & Yu,v€X*, wrxveE L e uyv € L.
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B, AREEENM.
THEMFERH, E—E4&HT, BN &3
BEX U ENE (Ra, TR BEEK S B S ERIEKK.
i) 3.4
() EFERINE () BEAFERINE FER) T&UL;
(2) {a,b} EHER {aa,ba} BEEMREZL;
(3) {a,b} LEIERYE {aaaaa,aad,ba,b} FREHRTEEZN.
R T HRENTATRE BB ERRERENREIE {o,b} LHE
B A5 3.5

C =b{l,a,a",a"3,a"} U {a® a®}b{1,a? a* a®} Ua''b{1,qa,a?}.

ERE 18 EmRERE ¢ REEREEL (REE 1, AR g2

X—HBE H RN TH R RIS KFNKEKRET, W
R 1 WEIERIEmR, Ma GREKEA RGN THRBAHRE K
B 1.

BRE 2B HRERAH MR LR A E R G

X X W

[1] Schutzenberger M P. Une theorie algebrique du codage, Seminaire Dubreil-Pisot 1955-
56. expose No. 15 (1955)

[2] Perrrin D, Schutzenberger M P. Un probleme elementaire de la theorie de linformation.
Colloques internet. CNRS 276, Cachan 1977, 249-260

[3] Bruyere V, Latteux M. Variable-Length Maximal Codes. Automata, Languages and
Programming (paderborn, 1996). Berlin: Springer-Verlag, 1996, 24-47

[4] Restivo A. On codes having no finite completions. Discrete Math, 1977, 17: 309-316

[5] Shor P. A counterexample to the triangle conjecture. J Combin Theor Ser A, 1983, 38:
110-112
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Two Embedding Problems for Regular Semigroups

ENE R LA R EWARIE, NET «EHBEX L) BRI
FIENERE (GEYa, sEAENYEE) WIFRAFFRIEREBERFREY
RETE S THRBA R EIEX — AT 2002 IR HSRK.

A SRE—FF, ac S HMSEB—L¥H WE S FEEL HKa & SH—
ER A, MR S BWFE Vie) IR, H, V() = {z € S|aza = a, zaz = z},V(a)
HRITTRERN o B4 R S B—EN () £8, MEXRFER ac5,V(e) F=
(V(a) B—HILE). S MAIA RSB TEA E(S) R R ES) B—%, W0
RE®S) RSH—INTFREERSB—srks WE ES) B—H, K ES) 2
—FA (B ENF ERF. FERP, WMBRENS IR

Ve, f € E(S), ef = fe
Ve,f,g € E(S), efege=efge;
Ve, f,g € E(S), efge=egfe;
Ve € E(S), eE(S)e ZIENH.

BTG, BEBER E(S) R¥BKER, FRELHRMIERN; K 5 HWEFH
EIT [ RARY, MARTEREERE e, ef =fe=e—e={.
—IEWFHRA R4 2K, MREATEEM, M HE—FERFETT; R¥EH
S RAFREN, MBRTEERFET ¢, eSe RUTFHH; RIENEH S ZH E- B
1, IR
Ve € E(S), Va€e S, e<a—ackE(S).

R, < RIEWHEE S LR BRIEF, EXWTF: KTHER o,b€ S,
a<be e fe E(S), a=eb=bf.

MR—IERXHE S BB r SIER), WRKXTHERE e € E(9), eSe L E(eSe) HIE
MPFRSEIE (Z) 8. FREH S BEH T HRE ¢ RESTSBER, R

Ve,f € E(S), ¢(e) =¢(f) »e=/f
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BXx 1Y §-5F E- BREFELEFTRA— “ENWSHTEERLE 1
FEHR.

B 12 BEE—FH B BRE r- AEEETRA— EERTEHTE
R L ER?

EIL 22 GBI ARA - CEREHE HEERNRET) BRE
5.

BIRE 217 fESESL 2 BIENERN—NREAK T RS

2 £ XM\

[1] Billhardt B, Hsieh S C. Weakly E-Unitary locally inverse semigroups. preprint

[2] M B Szendrei. Some open problems in the structure theory of regular semigroups.
Semigroup Forum, 2002, 64: 213-223

[3] McAlister D B. Groups, semilattice and inverse semigroups. Trans Amer Math Soc,
1974, 192: 227-244

[4] Lawson M V. Almost factorisable inverse semigroups. Glasgow Math J, 1994, 36: 97-111

[5] Lawson M V. Inverse Semigroups: The Theory of Partial Symmetries. Singapore: World
Scientific, 1998
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Two Conjectures in Generalized Tilting Modules

AL BB E] Bernstein-Gelfand-Ponomarev, &t Auslander-Platzeck-
Reiten, Brenner-Butler, Happel-Ringel F¥ %K K TIE, BEEMREER. HERR.
FHVERE. RE. BTRE A (cluster) REEFTIA BN Z A, Kl Happel
UER Artin RECS HBRHE R B FASARET HE; Rickard FIANBRIE 4 H
T HTERER Morita Bit. fXRMEER | BFHRASER, TSEIR [8).

WA RB EMBRENRE. GIR%E A- B T HRAT XMAHE (generalized tilting
module)®, R (i) proj.dim,T = r,r < oo; (i) Exty(T,T) = 0, ¥i > 0; (iii) 7#4E
FEH 0o4A>To—T1 — - — T — 0, 7 T; € add(T), HH add(T) TR
T WAERENKFTEENI. REB T SURARE AR BRHE. B M AU
BFA (1) (i), WFR M RIS EAHE (partial tilting module). FH7E_EidE X
r=m=1 W T AERBFE. M ALEITHAAHE. AR NG HIER
R R HRm .

A o(M) BB RE A- # M HERFEHKATTHRERAKN 8 n =
6(A), n BEREAFAMKHFRER A- BN Bb0, WEFE T BF 6(T) = n;
X AR BIAHR M BF 6(M) < n. FRIKEFNX 6(M) = n -1 KESHEFHE M
AILFEZFHAHE (almost complete tilting module). XFFFHAMAFHE M, FHLE
W add(X) Nadd(M) =0 i) A- B X, 18 M o X HEFHE, W X b M K
Rt Ah. EUT AR ELS F R A EEE AR

HAETEE 1 WEMAMIAHE M R 6(M) = n, W M AN,

WAHERE 2 I FERHMARERMNEX TREE REFRES MU #
fEAAN.

TR AR F BRI, WFER 1 BRRIL. SIS MAHERE R
A TR BRI, MoEAHE L B A 0L R0, XHMERFRER
B, FWAMFHER 2 BH MR, SRR FEARERIER 1 AL, H R EE
i FEBUFHANSRIE AR | HIERATARE. ST (1) 8. HEBHEAE M 1E
Hiuks M+ BRRAFRE, W M FHEAAN ST (6] 18 HIX— & RSB
3 AEE M ORIV EEAHE, W M RSN AE S EALYS Mt RERR.

75, LR [5] WEBH T . SMEKJL R EMAHE M RERA AN BEE R
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MEXTEEN 2; T M BEAFE—SENDS M ARBEE. X—FRMER
THA 2 MK, SR (3] WFHT: H¥AE TR C = {X € modA | Exty (X, M) =
0 Vi > 0,proj.dim, X < oo} RZZFFRES, J548 2 BRAL; FIRHEAERR T . FHHREL
%48 (Finitistic dimension conjecture) ML, NIFEAR 2 L. TUSCHR [7) FeHH, &5
A 2 BT X Nakayama 848 (Generalized Nakayama Conjecture) ff3L: Bi4g4™
AR SRR A- B A BRI 5o o T A E A

R, XWAMEEIEE AR ERSRYE, R S5RsRemREAR PR

iR EFE VIR BB EMNMEETRRRZG R TE8E, M RREFHPIA
RBRENURFEARA EN S AR B ERN Z RIERR, RAMEFR TR —
MRE.

8 F X M|

Auslander M, Reiten I. Applications to contravariantly finite subcategories. Adv Math,
1991, 86: 111-152

Bongartz K. Tilted Algebras. Berlin: Springer-Verlag, 1981, 26-38

Coelho F, Happel D and Unger L. Complements to partial tilting modules. J Algebra,
1994, 170: 184-205

Happel D, Ringel C M. Tilted algebras. Trans Amer Math Soc, 1982, 274: 399-443
Happel D, Unger L. Almost complete tilting modules. Proc Amer Math Soc, 1989,
107: 603-610

Happel D, Unger L. Partial tilting modules and covariantly finite subcategories. Comm
Algebra, 1994, 22(5): 1723-1727

Happel D, Unger L. Complements and the generalized Nakayama conjecture. Algebras
and modules II (Geiranger, 1996), 293-310, CMS Conf Proc, 24, Amer Math Soc,
Providence, RI, 1998

L Angeleri Hiigel, D Happel and H Krause. Handbook of tilting theory. Cambridge:
Cambridge University Press, 2007

Miyashita Y. Tilting modules of finite projective dimension. Math Z, 1986, 193: 113-
146

Rickard J, Schofield A. Cocovers and tilting modules. Math Proc Cambridge Philos
Soc, 1989, 106: 1-5

BEEA: 1vF A2 2 & #
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Cells in Coxeter Groups

1979 4, Kazhdan f Lusztig TEE T HTRFRE W R EES L X T =MEM
K AR, AREFAXUAREY. 23 W 2 Weyl BERT, BHFE W BB ATIRELH
For (FHRKERR) % T 2082 R ZEAHE) Verma BT A AT L) 2 A
FEEEH (Bf ERIFSE T K Kazhdan-Lusztig ﬁﬁ); M2 W A5 5 Weyl BERf, B
W I B R T 20 E 2R BB AR RAFIE IR b Weyl BEOCT AT A8 K 0 A
RUBEWRE AW (B MARBIELERE LR Lusztig J548). TR, X FEMNETH
FeRE W, B BRI E A AXGAREE, i i s K i s 0 25 1
FRA BB TSR

K w REHA B A, B. C. D &) Weyl #8f, Barbasch, Vogan, Garfinkle 2§
AN23 FHEETREZET W HIHE. Joseph ¥ Weyl Bt W BITTEST N THN 8
B ERB T 8RB AT LB R R K F4 74, Barbasch 1 Vogan!?
FINT W HISHRERTAHS. XSRS A RS Mg CRZIE WA XY
. THERRR—MIHERFRNRAES S FEFRA/INER, AR
TP LERITE IR, Lusztig iEB T: Weyl BN A A IRE T HER.

B R BRI R R 2B 5T Weyl BE W, (—IRICERME TORERE) B, mHS
BRAETNERIL T 5 Weyl BE W, (A,_)) RIZEKEES 5 n 1 tabloid &
Z ARG O At XA Lusztis —REEL T M W, (A,—) BXULMEES T » 5
RIS EEZ BRI, —A BRI EER: Kt is B0 B. C. D &) st
Weyl BRI UER TR AGRE? XRIESRMBRIKHED.

Lusztig iEB T: AATL55 Weyl BF W, XU MBS & 5 AH M R 48R
G W XL RE S Z AN o BRI FARERE G R KPR BmE
BRE, XEFRIIRT W, KIXGARERTFZER (I W, BEXCARER ML o
REE. WFRR. FRERE, §%) TUEECEREERE ARANR L KE
(F: 72 A MRS B EAEM).

Lusztig IEBH T B MIS Weyl 8 W, SHBRANLKEEC. EFN T XTF W,
BEESEXCANE O ARARBAN Q) B—MR, SZARXAERLILHE
() MR EFEEZERERHZENERR L. INMARBASRIFN, B8
LT, E—REETRNEER EMEX, RERELETHE. BRERE SR
BIET, n(Q) AN Weyl Bt K HMYFE M BRI RRER, R HE.
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Lusztig IFBA T {55 Weyl B W, FIBANLEHRE T SFE—MIENET (2
¥ d(I)0. MRXNETTER W, KRB ESBECEREEEAG, R
WEHXETETHFREN, BEBRBERNHTE. NEOHAERBALERET B
1B LA AT R — M7 SRR R (1) IBEAR 0O SRS ARAEIR B4 T8 THRUESE,
B — R HIE BA MR R E.

Bw, NIEESEFRTEREZFEERE (alcove) S B W, HTHE K
MHEER, MR K BEMANEEH K BE—NEPHIPrEEs 75 P Em i
M BIYFAIERE. Lusetig BIER: (75 Weyl B A ZEE Y, @
RERBRHESHT. XANERESFHHELT (0 Wa(4,_1)) BIFLE, EE—K
BRI

S FARFREFH B AOE TR, BTEME®RZGRREK, C
g5 RED. Bédard BRI — AR 3 XU ELE AR, KILE S EREB LR
g, FAb, Lusatig. fERIHE . Bremke Z AL RIWNSEBHL TR LHES. H
TREEREZ, FHAREMERFFREEL, BRfE SERRENSER.

& £ XM

{1] Asai T et al. Open problems in algebraic groups. Proc Twelfth Intern Symp, Tohdku
Univ, Japan, 1983, 14
[2] Barbasch D, Vogan D. Primitive ideals and Orbital integrals in complex classical
groups. Math Ann, 1982, 259: 153-199
[3] Garfinkle D. On the classification of primitive ideals for complex classical Lie algebra.
I Compo Math, 1990, 75: 135-169
[4] Kazhdan D, Lusztig G. Representations of Coxeter groups and Hecke algebras. Invent
Math, 1979, 53: 165-184
[5] Lusztig G. The two-sided cells of the affine Weyl group of type A, // Kac V ed. Infinite
Dimensional Groups with Applications. Berlin: Springer-Verlag, 1985, 275-283
[6] Lusztig G. Cells in affine Weyl groups. II, J Algebra, 1987, 109: 536-548
[7] Lusztig G. Cells in affine Weyl groups. IV, J Fac Sci Univ Tokyo Sect IA Math, 1989,
36: 297-328
[8] Lusztig G. Hecke algebras with unequal parameters. CRM Monograph Series vol 18,
Amer Math Soc, 2003
[9] ShiJ Y. The Kazhdan-Lusztig Cells in Certain Affine Weyl Groups. Berlin: Springer-
Verlag, 1986
[10] Shi J Y. A survey on the cell theory of affine Weyl groups. Adv in Science of China,
Math, 1990, 3: 79-98
EIEA: b
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Fitting FRHF RO =R T
Is The Fitting Subgroup of A Soluble Group with Minimal
Condition on Normal Subgroups Nilpotent?

BRI EREZTHERR —EEFEEN, X& Fitting iFFR— MR ML
R, HE R Fitting FRKEX: 8 G MR EARS FEIMFRERD G 1
Fitting 7, 124 FitG. FitG B AHRHEN, HEA—ERFFN. HlIHERE
ERIEE p, FENARY, Tri(nA#,p) 2 p T EEFALTEERE 1 B n B
ik = AERER TR, R -IMREEERN n— 1 KAR p— B AR
Tri(n,p) WEFICH G, B G # Fitting T2 FitG & T G, G ARAEREN.

EHRBENS &, Fitting FHECERFFH, XE—NMEEEENFE, EF
FREEEEEENAC, RAEERNEREME, WIHR (1. 2] NHRE G, FitG
e G WTEEEFRHLMLFZE, T FitG 7 G BN EEF ERERE
F#ERREE LA, 7Ak Bender XA RBESIAN T X Fitting T8: FRE G AT
AN ERF EHFHE B RAELEAN B RMAKTRESTER N, R G B X
Fitting 8. XN TFHAGRERIRERETIEEEZNIEMH, LICR [3). TLHIR
HHRMA AR TR, MUKE, 0] 2 Fuh BRI TR, X
ST PRBT A B A R B .

KHLKR, MI—EBEHE FERD&HMBE—EL Cernikov #, FTiE
Cernikov BERt W2 TR /N EMEM Abel B MRY 7K, B RBRBITH REN
TCFRBES. Olsanskii FECHR [4] BERAHMIEH Tarski BR: SNMNEFHBEER
M BRI TCRR SR XA REIEZI MRS B R E B R 2, BREHEK
RE—AEEM. AXRBELE, E5RERFE . FARFEANENHEH R
A5 TC RR AT AR B BRI T, LOCHR [5). ‘

R TRAR /N RAF I T AR BB PTE R Cernikov B, X2 —KE AR AMHER
BT RR AT REE, HAMHENE RIS, BX Fitting TRHEREN. WREFHH
IS L, % B2 ER TN R PT AR, RN 2. B8 KK Baer
TESCHR [6] HLARRA TR IEM FRR D KR B R RMARE, XR—EE
RIEEE. HUETT LAUE BB IERL TR R W R FHE Fitting THERS



W EM TR AR PTRRRER) Fitting THETRBEFN? -3 -

. BRI IEM TR & TR T A DB, KR T AT, HE
XX RFUUAR B BRI H D>, EEAFEX AR Fitting THETREES
(. %R IEM TR DA RERE, R — A RRRES B

w N =

=

[6]

2 X X M

Huppert B. Endliche Gruppen 1. Berlin: Springer-Verlag, 1967

Doerk K, Hawkes T. Finite Soluble Groups. Berlin: de Gruyter, 1992

Gorenstein D. Finite Simple Groups. New York: Plenum Press, 1982

Ol'sanskii A Yu. An infinite group with subgroups of prime orders. Izv Akad Nauk
SSSR, Ser Mat, 1980, 44: 309-321

Robinson D J S. The Theory of Infinite Soluble Groups. Oxford: Oxford University
Press, 2004

Baer R. Irreducible groups of automorphisms of abelian groups. Pacific J Math, 1964,
14: 385-406
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AR H smash FABIE RN

Primeness of Smash Product of Module Algebras

Hopf fOHR 20 4D 40 SEARH Hopf ZERFFIRIMEEN SIAK. Hopf ARERR T
RE®EERNARBEH I, &7 5HEREEHHBERIREOHREW FRARNKE).
LRI Hopf BB T R MBS B R HEREAZEREH LR
A8 Hopf REFERE EEREBERNT B, £ LR # AR 7 EaREIRA
BWERER . B REWARENH S ETER. RHF—A Hopf REUWER KR
BB, BAES5/EH TH EK Hopf REHHKER EH—NERKAREE
¥, #%A smash F. Smash BAAIERIBEFR I

1978 4E, Fisher f1 Montgomery!!! UEB: HHREE G M |G| EHERKE
X R AT, B#F RG L¥FK. TiEEE, R ZFEFELANFEFTEAE.
HETFX—4518, Montgomery(? F 1992 4 H 0 F 19 & - ,

BH smash FAREFRMERM W H 2B EFHRBYE} 5 Hopf %L, A B—
AR H- B | smash B A#H BREMIHEER?

R—RBRSRA D EMER. REFERNEREMBEETEN. AR
KB H = @ 5 H N4, & Montgomery F Schneider® UEBH: & H &R
AR (semisolvable), Z5WHAL; @ X A 1 H fngfF, Lompl¥ iFHH: 24 A &%
B H H ARFRBRE, G0 @ X H7E A ER/ER N, @ Chinl IEH: &
H MER I RPEHIRE, 858 AL,

& % X W

[1] Fisher J W, Montgomery S. Semiprime skew group rings. J Algebra, 1978, 52: 241-247

[2] Montgomery S. Hopf Algebras and Their Actions on Rings. American Mathematical
Society, Providence, RI, 1993

[3] Montgomery S, Schneider H J. Prime ideals in Hopf Galois extensions. Israel J Math,
1999, 112: 187-235

[4] Lomp C. When is a smash product semiprime? A partial answer, J Algebra, 2004, 275:
339-355



HARHL smash AR 75

[6] Chin W. Crossed products and generalized inner actions of Hopf algebras. Pacific J
Math, 1991, 150: 241-259
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BRAR R AR T Pieri AR
Pieri-type Raising Operator Formula for Zonal

Symmetric Functions

20 MR 50 Y], LB RAMRL ETREHH, BRIIANT —FIF5%RN
ERA% PR %X (zonal spherical function). 4 V AHIKAERE L2 T BB £(4) R
B2, —RNERE GL, IR BRI v £ £(4) S f(o" Ag), BB
WRERR: ¢(g192) = ¢(g1) 0 d(g2), BN T GL, M—AFR. WHRRREIFERE 2
BRRFEFREUAREE T 0, AS T —REERN—NERERR. F
BRINEREREAN: FENERYE GL, R, —ERATNARSIHEN. HEE
8,V = Y Ve, Hh VEew BEME (u -+ u = m) FIRERRATL%

. EBRHEN T AT V(2p) LER U, RE— S RET0E, AR
A FUFIEER— N FRL I, MK (zonal spherical polynomial) Z,(t1,- -+ , tn).

JER, A. T. James FIXTIREE Son, FIRE/\EAREE {£1)™- S, HIBRIRERSL, A H
T Z, BIRREE L. Jack #— B BRIRRECH Jack B Ji(t1, -t Q) =
1R e . (BICRR [1]), FRIENI AW A FEXEEREHR,

D= DD I+ ) owdiJus i (1)

72,9
XERIAFRE (pm,pa) = modme FE. M T o=1 FHFEBERT, R (1) KREF
FYH Vandermonde THIR [ [ (@i —«;) B2 (B3GR [2]). BRIHARIE—RE

i<j
1—q™

ST XERBUAIRR. DRIENHRRETEF AR (Pn,po) = me——
AN TER X FR L T, #RYE Macdonald £ Py(g,t). Macdonald ZIA B

RS FER. ABEESNEMNEERANR. A TRESNREEREEX
], Macdonald ZIHRMEHREXR —HEEENHRNER, XM (3] RiTHEH—
KHAELAR. HREHZHAR 1) HEFRENHAR—BER. X THAE
SHIF, Pa(g,t) MR RBEMERRER 103 BBILFIERE (S0 4). B
TUBANER 5 B2 R0 BB R B R 8 LT B 3R, SR B A R BAR AR
HFAR. Hg=08, #AFEFLAXH—RMAEFHRBREH (SRR [5).
BRI A ) B 4 Bk 4 Macdonald B3R, Py (g, t) BT AE TLH.

5mn
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Jack H. A class of symmetric polynomials with a parameter. Proc Roy Soc Edin Sec
Ser A: Math Phys Sci, 1969-70, 69: 1-18

Macdonald I G. Symmetric functions and Hall polynomials. 2nd ed., Oxford: Claredon,
1995

Haglund J, Haiman M and Loehr N. A combinatorial formula for Macdonald polyno-
mials. J Amer Soc, 2005, 18: 735-761

Jing N. g-hypogeometric series and Macdonald symmetric functions. J Alg Combin,
1994, 3: 291-305 v

Jing N. Vertex operators and Hall-Littlewood symmetric functions. Adv Math, 1990,
87: 226-248

BiEA: 24
£FRLFMN RS



78 . ' 10000 MRHEAERT « BE%

REFNHE

Stable Equivalence Conjecture

BT RB R A E W B XN X PR B A EEBE TR, RN SIEZ —&
Auslander-Reiten KILKIJLF AT RFF, iXF 551 7] LU ol B 0 R 2B F0 A 7]
s E R ER, RZA AR- FiE. JLF AR FS A T AR TE R
LLRYERE ZIA] I ER T, BB L B R Y B P R SR AR Y B A 25 b 48 S A RO
WHEEEK. MmREBRINNTZREOEE A, modA B'EHIH RE TR, N 1
R TEBE I modA.

STPTEEAREL A A A/, AR modA 5 mod A S4Y, JUFR A X0 A7 B2RE M. AAT
IR AR, B E NPT ERB R F WA AR R FX b, FIAME

EEM BTG IS R, s A = klzl/() 5 A’ = ( ’; Z

RIGESME, Hd b A—DE, WATHERF/HBMAY, MEBIL. HREFMK
REAIARFIRZ EA KL

Auslander-Reiten? J548: BIMEEEM HFTEAR S A8 S R
BN BT, BRI —FRRFIA 1995 FHREE (1) FRIE 5 MEE,
XA E T i KA E F M EE.

FEBRIBLRTRER TP, J.Green foll, REIRFERNBFH - MEREFHZ
FRRRESEN. XHUEREFNHERBEHN—ANEET R, Auslander A Reiten?
W T WRBEMERR SN, 1 AFREEFRRSHN X AN, BAEE
I AER ST B 2 R AR — AN —— X N, ML A e S s AR L. A A JE e B
T NFRESH F— MR (TN FEMERNE) PRY, BeE
MIFRERRAL. TR —ME A R rad?(A) =0, A A BESEN T —MNEERE,
T B AR e S A AR B SL

1977 %, Reitenl® 5 H T B IERFERE AR _E B Braver %5 H 18 FREAR
LI RFF TR AEA— NN, I T 0 FRERARE, eSS M IEER
. 1978 #F Reitend) XAEHH T X FARE BN F— Nakayama REFIREL, Ba5E
SRR AL

Bretscher, Laser #1 Riedtmannl® {FBH T: X FRESENTFEREBSE AN
REHIREL, R FEMIE R ROL.
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R TRESMB I, Martinez-Villa 8 T8 Z K TE. TR [6] iEW
T NTREFENT - BEAL, BRESN THRE A AR R ARSI
B, BESMEEMAL, SCRR (7] B T W TR REBESEAH, e FMIEE L
SCHR (8] B AR E MRS AR AL 24 B BT B ASHREURAL.

Tangl® ZERGATAERIERE EEIB T R ATRE BASRE. BIFAT, R
EREAREREEN T MREFTASTHEEEN BARNRE, FEEEENIE
AR- HEPELHHAMEES I, WERESMIEEMIL

Broue #/~ 7 Morita ZEH KIS, ® X T Morita B2EEM. MU A 0
B ¥4 Morita &M, WRFE A-B- XU M 1 B-A- S N, UREH K
A-A- XK P FBSHH) B-B- I Q, BIEN A-A- XK, Mep N ~ Ae P, 1F
H B-B- U, N®4 M ~ B@ Q. Selvakumaran' #—FHiEH T TR FH
ANATE R B SRS, R EAIRR 3 7 AFH Morita FaESM, TSNS
FERAL.

RTRESNEE, C2683—SRENER. WRESNRILRE BAS
RYCAATIEH, AR ESMIF B EI TR R,

8 £ X |

[1] Auslander M, Reiten I and Smalg S. Representation Theory of Artin Algebras. Cam-
bridge: Cambridge Univ Press, 1995

[2] Auslander M, Reiten I. Stable equivalence of Artin algebras. Springer Lecture Notes in
Math, 1973, 353: 8-71

[3] Reiten I. Almost Split Sequences for Group Algebras of Finite Representation Type.
Trans Amer Math Soc, 1977, 233: 125-136

[4] Reiten I. A note on stable equivalence and Nakayama algebras. Proc Amer Math Soc,
1978, 71(2): 157-163

[5] Bretscher O, Liser C and Riedtmann C. Selfinjective algebras and simply connected
algebras. Manuscripta Math, 1981, 36: 253-307

[6] Martinez-Villa R. Almost projective modules and almost split sequences with indecom-
posable middle term. Comm in Algebra, 1980, 18: 1132-1150

[7] Martinez-Villa R. The stable equivalence for algebras of finite representation type.
Comm in Algebra, 1985, 13: 991-1018

[8] Martinez-Villa R. Properties that are left invariant under stable equivalence. Comm in
Algebra, 1990, 18: 4141-4169

[9] Tang A. A note on the stable equivalence conjecture. Comm in Algebra, 1996, 24:
2793-2809
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[10] Selvakumaran T. Morita stable equivalence of certain algebras. Ph D Dissertation,

University of Illinois at Urbana-Champaign, 2005
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—g‘{‘tgﬁﬂ"] Grébner—Shirshov &

Grobner—Shirshov Bases for Some Algebras

Grobner-Shirshov ZEH 8 AL — R A BRI L RN F N EHEE T
H.

ETHHIFI AR B Drinfeld T 1985 A A ERr$E X ERE PRI 4
BATH). Jimbo 7E 1985 FFHRRH TiXMRES. BT HE —KIFERH Hopf B, £
F B ZENHR AL Hopt REHIIEFILRTE, tHATH BRAE N SR _E E R HH
R BFHSEFAYERTZ ARG ETIRER.

W g Bk EHEWERRFRY, M g ATH—A Cartan HEfE A = (a,,) H
—HE, HH, ans = 2(0, 8)/ (o, 0), o, B €I, (—,—) & g B Killing &, TT & ¢ #H
NF Cartan FREWBEKZE. N ¢ HRAR g = Lie(za, Yo, ba, @ € T|R), HH
R = {[ha, hg] =0, [za,ys] = dapha; [ha)Ts] = aapzs, [ha,Ys] = —aapys (o, 8 €
Il); (adzo)' %Pz =0, (adys)'~%Pys =0 (a# B3, o, €I}, R KA Serre XHR
(W3THR [3]).

FRFERY g WETHLBEERE U )(Eﬂﬁ—_‘t‘ﬁ) Bk ERNSGEERYE, K
SE N RLTF g B Serre IR, HHr ge k B g, :=¢% #£1, dq (020) € {1,2,3}.
Drinfeld-Jimbo £¥H T U,(g9) MI— &~ U, (g) = k(Es, Fo, Ko, K7t a € TI| Ry),
Ri={KoK;' = K:'Ko =1, KuKp = KgKo, KoEsKZ' = qa"ﬁE,@, KoFsKl =

l—a
K, K ——— —aq —aus—
g9 Fy, EoFs — F3Ey = bap Y P ) Eies
q9—q° jyr v .

14

l—aap
EgE: = 0, Z (- 1)”( ~ Gap ) Foy *® FsFY = 0, o, 8 € T}, K, dup
q,

a

#& Kronecker £5, SHEEEBH m > n > 0 fIEESH o, ( m ) €Zlgq |
e LT q

—m+i—1

n m—it+l
(m) _ Hq qi—g—i , Bm>n>0,
Y i=t
q

0, Bpn=0E m=n.
M. Rosso Ml I. Yamane T 1989 4 HIRBI T U,(A,) B PBW &, H 4, K
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FRF Cartan 5EFF A, BIZEARH IR 3). & £ BFERY, X RER—44
FretaE, Ml 2 FEREMRE UY) B Poincaré-Birkhoff-Witt (18 5 5 PBW)
EREHUTITE o2, 2, @, € X, 01 <ida < - < iy HEH R
G. Lusztigl” F M. Kashiwaralsl iFBH T3 FAERM R EZRE g, U,(9) F—4
Poincaré-Birkhoff-Witt ZYER MR, AT ENMUGEN THREFRBHE
FALBREARE, BEH T A X FR Cartan AN K E TFLBSAE. FIH Hopf
REA SRR, V. K. Kharchenko T 1999 43RBT U, (g) M— MR, Hik
HiEREAE 2R EMRE. 1996 4, Bokut-Malcolmson $RE| T U,(A4,) B Grébner—
Shirshov &, UL, MRIGEE, ABALYN, A FEVF (arXiv.org/abs/0804.0954) XX M4 F
ST EEIEH.

B 1 AHETH U,(g) B Grobner-Shirshov #&, HH g BAHMNT Cartan
$ERE B, Dy, Gs, Fy, Ee, Er, Es (WL3CHR [3]) IR

ZH YT Yang-Baxter KB K, Sklyaninll% 5| N T —i& 5 XKH A6 E
REEERE (NICHR [8]). BFANMEARERTEE C ERGEERE F =
Clzo, 21,22 | Ra), HH Ry = {zoz1 — qz170 = P23, 7122 — Qo1 = PIl, T2T0 —
qrozy = pri}, p,qg € C. FIH F- # LRSS AL, WTUHE F B —4H R8I
K ziapaeh, ARMEHEEE, P n,m !l AIEEERER. 501 BERA
Grobner—Shirshov &£ Hi 4155 BIAIE B 77 ¥

HRABEERNH FE C ERMEERE Qum (€ n), P n > 3 BEKTH
N, m BE n BEREMEER, 1 <m<n @ X ={zi5i € Zp}, W Qum(E,n) =
X | 3 G e =0 0 € Bl o € AMBEG, o
£,0(z) H 0- B (RICHR [6]), Z, REIXTH n MBRLEI. Qun(E,n) BEX
BRH CIX) HEMLHERE, MG SR A HIFEH.

EEE 2 ARREFHERE F A Q... (E,n) B Grobner—Shirshov .

% k B— B, )\ € k. Rota—Baxter A%t R & k¢ LHWE —HLWT
Rota-Baxter KAMEMEME P: R —» R NEERE: Px)Py) = P(P(z)y) +
P(zP(y)) + AP(zy), =,y € R. 1E 20 tH£ 80 4F4X, Belavin, Drinfeld 1 Semenov-
Tian-Shansky 3H]5I AN T Rota-Baxter 2R KM, Rota-Baxter A S
% BEYF . operad HEHHEAT ZHRNA.

Rotal® F Cartier 4 T H 3 #H Rota-Baxter B B AAME, 10 B HIER
¥ui5 i Ebrahimi-Fard Guolll £ H{. Rota-Baxter AT BER—NES 0- 1R
#, 0- REERIE—NNEFZELHBRHE O K453 Drensky-Holtkamp %
TEHEZ‘Eé Q- FR¥E K Grobner-Shirshov &R, 44 KGR BIUT H Bokut. BR#GHE.




—EEARH K Grébner—Shirshov . 83.

ERERZE (arXiv.org/abs/0805.0640) 25 . [l RotaBaxter XZRLFr LR BHEE Q-
RE A —4H Grobner—Shirshov Z, HIERAIA LLA S H B RotaBaxter fAEHI—
M.

Dendriform dialgebra Z—AMNBEFWNZI0BHE < M - K k- &6 D, #%
B NTFEBEW z,y,2€D, (z<y)<z2=z=<(y<z+y>=2), (z=y)<z=z>
(y<z2), z<y+z>y)-z2=z>(y> 2).

Dendriform trialgebra £#—PMREF=AZIUEHE <, > M - 1 k- L= T,
WE: MTFEBEM z,y,2€T,(z<y) <2=z<(yxz2), (t-y)<z=z> (y <
2, (zxy) =z=z>(y>2), (x>y)z2=z>(y-2),c<y)z2=z-(y > 2), (z-y) <
z=z-(y<2), (z-y)-z=z-(y-2), KPP zxy=z<y+z>y+z- 9.

Dendriform dialgebras 1 trialgebras FIME& & Loday £ HH, BN EH¥M
YER Z I A ER. Dendriform REFTEERIELE S 0 R HEEM
dendriform dialgebra H trialgebra, #FAAEIEZ WL Rota-Baxter %, Ebrahimi-
Fard-Guol? iEH] T &A1) PBW EH.

BIRE 3 ArRHIERH EEE dendriform dialgebra F1 trialgebra ] Grébner—Shirshov
=3

518 4 E ST Rota-Baxter A% E /) Grobner-Shirshov ZLFH 8, BETIZ H den-
driform FR¥NZ LS Rota-Baxter O3] PBW & HK 55 —FhiE B ik,

8 £ x M

[1] Ebrahimi-Fard K, Guo L. Free Rota—Baxter algebras and rooted trees. arXiv: math.
/0510266v4

[2] Ebrahimi-Fard K, Guo L. Rota-Baxter algebras and dendriform algebras. arXiv: math.
/0503647v3

[3] Humphreys J E. Introduction to Lie Algebras and Representation Theory. New York:
Springer-Verlag, 1980

[4] Kassel C. Quantum Groups. Berlin: Springer-Verlag. 2000

[6] Kashiwara M. Crystalizing the g-analogue of universal enveloping algebras. Commun
Math Phys, 1990, 133: 249-260.

[6] Koblitz N. Introduction to Elliptic Curves and Modular Forms. 2nd edition. Berlin:
Springer-Verlag, 1993 '

[7] Lusztig G. Canonical bases arising from quantized enveloping algebra. J Amer Math
Soc, 1990, 3: 447-498

[8] Odesskii A V. Elliptic algebras. Russ Math Surv, 2002, 57: 1127-1162

[9] Rota G. Baxter algebras and combinatorial identities I. Bull Amer Math Soc, 1969, 5:
325-329
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[10] Sklyanin E K. Some algebraic structures connected with the Yang-Baxter equation.
Funktsional Anal i Prilozhen, 1982, 16: 27-34; English transl in Funct Anal Appl, 1983,
16: 263-270
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Quantum Groups and Their Canonical Bases

Arising from Derived Categories

FIF quiver R Hall REGHE (B HICER [8]), G. Lusztigl® B3 TR TFH
E@ﬁ-?ﬁg, R AR LA SRE T RS, M. Kashiwaraltl B RIS H T
BFHAEERNER, RTERREGHETENES. BREXFHMLIG XE)H
RAERTFHWIE (FF) 9. ATIRENBEENEATR, MIELNFHE
B (derived category) F1 =Bk (triangulated category) H Rt T TR
FFH Hall A% FHHAR T HIEBE I A LTSS Hall REAER TR
PR F R TE RS,

S FAERS E TR X Cartan 58fF C = (cij)ijer, BHEMNE Kac-
Moody ¥ 9(C). FILAE R(BUSEE L HIEHR) b X—1MEEaRE U.(8(0)),
CHERTT (E;, F;:i € I} {K,, : p € Z[1]} 3T EXKREAH:

Ko=1, K,K, =K,.,, p,veZl)

K.E =vWIEK,, K,F=v®IEK, iel, peZlll
K,—K_; . .
EF; — FE; = 51’3‘—1——_—11, WNER i,jel, X8y = p(89)/2,
v,

1 1

1—cyj r T

1— ¢ e
I R
t=0 L Ie,
l—C.,;J' r 7

1—c¢yy —eii—
> (= tcu FIFF =" =0,
t=0

A LIHEBRIX R —A Hopf ¥, MZ AR TREBREREETFH (EHAREKER
SXCFHIBEEEH). 2 WICHR (1) F0 (3],

EIINBTHZE, Lusztig[s] KBS BB Kashiwarald W RBEEHE SR
iE 20 REZOGEFEFENEERBZ —. Lusztig FHREEEBEIE quiver R
7NH Hall %8 Btz B 2 )5, Nakajimal® [ quiver variety it £ LR
ARHHEMERGRE. HE, TREARTHNNEERLRREETRRE NERET
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BERIERS Ut BhERs U- b, WA DN A BE SR 4R R . BER A
BE: M TEERTR U =U- U Ut L&A (RKB=FfM#) MAZH (JL
fTRYAE) SEBRMTEEE. AR ORI B 25 — 20 R an e B M SEIR G PR AR B 7
MZEHR. X J5 T RIBER T LLILSCER (7], (9] F0 [10] 55

=M BEM S HYEBEH Grothendieck F1 Verdier 51 AFE FILE R AL
BERARW—ANEBE TR, =AEBEEHZNNAER ML (BEERN
HmEAE) HElff2BREMANRERERBR RGNS HIEE (EidmaE
W) MEREEHEN T HEEE. —HZAHEEEFRNER, /I Beilinson Xt
ARG RER. RBATERE quiver RRHK T HTEBE, AR
Grothendieck #5470 Frés HH ) 4E 5 1) B8 175 N F Kac-Moody ZEREFIR A
(AU RIERR). Fril— /N B2 LR, B S H N =4 &
THMFEREMBFHEFERTANERN . FILEA b, iy fias i
MFHUBH=ACBNENEE LS EEHEX.

2% XMW

[1] Drinfeld V G. Hopf algebras and the quantum Yang-Baxter equation. Soviet Math Dokl,
1085, 32: 254-258

[2] Happel D. On the derived category of a finite dimensional algebra. Comment Math
Helv, 1987, 62: 339-389

[3] Jimbo M. A g¢-difference analogue of U(g) and the Yang-Baxter equation. Lett Math
Phys, 1985, 10: 63-69

[4] Kashiwara M. On crystal bases of the g-analogue of universal enveloping algebras. Duke
Math J, 1991, 63: 465-516

[5] Lusztig G. Canonical bases arising from quantized enveloping algebras. J Amer Math
Soc, 1990, 3: 447-498

[6] Nakajima H. Quiver varieties and Kac-Moody algebras. Duke Math J, 1998, 91: 515-560

[7] Peng L, Xiao J. Triangulated categories and Kac-Moody algebras. Invent Math, 2000,
140: 563-603

[8] Ringel C. Hall algebras and quantum groups. Invent Math, 1990, 101: 583-592

[9] Toen B. Derived Hall algebras. Duke Math J, 2006, 135: 587-615

[10] Xiao J, Xu F. Hall algebras associated to triangulated categories. Duke Math J 2008,

143: 357-373
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Finitistic Dimension Conjecture

H 20 40 50 4, &34 Cartan-Eilenberg, Nakayama, Auslander, Buchs-
baum F Serre ZEH2EFK A TAE, ﬁﬁﬁﬁﬁi%ﬁﬁ%m—ﬁﬁﬁfﬁﬁ FIF R,
HIEZNATEE FEREEF) HWEAMIFEL 2. W: Auslander, Buchsbaum
A Serre F 1955/56 FEH T W FE A K EH: REAB ER—MiFAREEE v
BB ST R FBAESREREK. BT LR, R v 2
B, W R MBALEET VvV WA, B R XRTAREEENZHULEE—2
IR, XK, JUMTE P EOGIE M R S R R g RS T E VIR,
FAEEREEE, KA BEERRLRE. H—FH, EFSERT, N
BRSO SR AR AR YRR Y S 24, (AR R AR B IR T B Y 45 4
RE R, HEFET R R BETERE I E AR R AR, RZAFMR
#E¥ (finitistic dimension).

W ARk =M ERERE. NEREMRL A M, 8 pdyM A M B
B AR, T X A BB BER findimA = sup{pd, M | M BHERAERLE A- BH
pdyM < oo}. Bass T 1960 FIRH T A BRERIFE: XHRERE A, fin.dimA
BREAEK P BTHRESFEAMAES R R BHEK, T HEL 5HAL— &
EEMFEPEBE (W: (7 X)Nakayama FEFEM Gorenstein NFFHE) HE T4
FUIBER, FibX—FERAHE P H— N ER EENREHE L0,

id J(A) B A 1 Jacobson HR. Mochizuki F 1965 €EUERH T: @R J(A)2 =0, T
fin.dimA < ool”). Small F 1968 FFAEBA T : WR pdy.,J(A)? < oo, MU fin.dimA < oco.
Green fl Zimmermann-Huisgen F 1991 SEUEBA T : W J(A)3 = 0(X— B AT RIS
H pdy J(A)? < 00), W] fin.dimA < col6l. 1994 £E Wang IEBH T: TR J(A)>*H =0
H A/ J(A)" REBRFREE, T fin.dimA < colfl. 1991 % Auslander 1 Reiten il
AT MEHAFHERESERNBERERL A BRARKTIBRERERRM,
AT BR 4 $EAE R A BRSZP. fH Igusa, Smalg A1 Todorov % T LRA, IX—TF
AR Z REH K. Green, Kirkman Al Kuzmanovich F 1994 FEiEBH T: FER
EHOFREXT R (monomial) FAHRBILAI . Agoston, Happel, Lukacs Fl Unger
F 1994 FIEH T : FRELPOFHEARENZ (standardly stratified) AR _ERRRKIL
0. Tgusa 1 Todorov T 2002 FiEHH T : HREFIEBERSERAKRT 3 W
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R ERBALE. FIRRX—4R, Bk TH RELGF R #AAR% LR ML
#1©. Erdmann, Holm, Iyama F1 Schréer iFBH T : 1R A BRERRREARE T 1
FREHE J(A) = J(), M findimA < co. HMABEH, FBREREEESHNT
(special biserial) fAEFIFZ (string) FAE_ LR BILA .

LB, RTHREZIFBNBI A BRRRA T — LR, ARty

IRT B

&% XK

Agoston I, Happel D, Lukacs E and Unger L. Finitistic dimension of standardly strati-
fied algebras. Comm Algebra, 2000, 28: 2745-2752

Auslander M, Reiten I. Applications of contravariantly finite subcategories. Adv Math,
1991, 86: 111-152

Bass H. Finitistic dimension and a homological generalization of semiprimary rings.
Trans Amer Math Soc, 1960, 95: 466-488

Erdmann K, Holm T, Iyama O and Schroer J. Radical embedding and representation
dimension. Adv Math, 2004, 185: 159-177

Green E L, Kirkman E and Kuzmanovich J. Finitistic dimensions of finite-dimensional
monomial algebras. J Algebra, 1991, 136: 37-50

Green E L, Zimmermann-Huisgen B. Finitistic dimension of artin rings with vani-
shing radical cube. Math Z, 1991, 206: 505-526

Mochizuki HY. Finitistic global dimension for rings. Pacific J Math, 1965, 15: 249-258
Wang Y. A note on the finitistic dimension conjecture. Comm Algebra, 1994, 22:
2525-2528

Xi C C. Representation dimension and quasi-hereditary algebras. Adv Math, 2002,
168: 193-212

Zimmermann-Huisgen B. The finitistic dimension conjectures—a tale of 3.5 decades //
Abelian gropus and modules (Padova, 1994). Math Appl 343, Kluwer Acad Publ, 1995,
501-517
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ABC Conjecture

ABC RBWRZFESTHBREBERRBRFE (D. Goldfeld) Z—, HEHIL
HBRBEERRMBRAEZ — EHRBHE a+b=c ged(a,b) =1 KERES o,b,c F
KB KE ¢ Fl abe BIIRZAIRIR/DRR.

A THME ABC BURKAE, RITAFTEMEBR MV AT T. XF
FEFTEE n, HEREREEMN n ATUE—RSEEETFHRFREK, 4 rad(n) RN
n KBPRBEAREZFR TR, Fli: F n = 26 [ radn) = 2, HF n =
28 x 35 x 111 x 17, Wl rad(n) = 2 x 3 x 11 x 17 = 1122. BATH

ABC %M (Joseph Oesterlé 1 David Masser, 1985) {E%4 ¢ > 0, FAEERE
W Ce) XL a+b=c,ged(a,b) =1 KEEH a,b,c, BATH

¢ < CO(g)(rad(abe))'*e.

Oesterlé 1985 4FZc A7 3R tH3X — 9l E B RF Sepiro(1981) 3 T4 2 iy
—AERFIE W, FEEAA, Masser HAFEREMAM Z[z] L Mason & HEIEES
H Z ERKEART ERER. M ABC BRI R LE, ABC FFNRBEIK 2
FIINZEFIFRIEIZEAE o + b = c ZIHFTH a,b,c HIEMIR, R 2B NER.

ABC B EESRFEATUT LA TE: H—, ABC FFllMRR AT FBEI
WHR—AHEEFUIER. WRAWTERN ABC FRFHREREAL, B
a+b=c,ged(a,b) = 1, W max(|al, |b], |c|) < (rad(abc))?. FABMIEZIEH Fermat
HE 2" +y™ =27 &E n > 6 WIEBBUE, ANTTFH B Wiles(1995) iEBIH] Fermat
KEH. BRET IFREGE KT 2 HARIEERZN SR (R [1). =, —
Sk 2 EEAB AR AN T ABC J5MER ABC BFWFHER, XEHEFET
# 4] Roth(1955) EH (1958 4F Fields 2 FEE5F) 1 Baker(1966) EH (1970 4
Fields 2 FELZR), XFANERECEMBEANLTZFM T ABC 55, ELRANELIC
BR (1) F1 2] MIXANE X ERiE, ABC B SIS BRATEE HAb V£ 19 B KRS 404k
5#r. =, e RECT B N EE R, 0 Moret F1 Bailey 7E Szpiro HIEAE I,
EB T8 B ER o2 = 2° — o FAEARR/DEFR ER GXEEFH EFRBMNK
BT EEAAFR EF) TR H ABC 5.
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KT ABC AR EEFTHNTH: H—, M Baker BEFIEHILITL, 18
1BH5E ABC 55, IX— TS RHE C.L.Stewart MTF33 (1996) FI Baker E
HAIMNMTER: ¢ < exp{C(rad(abc))'/3*+¢}. BT, K. Gyory FI-FHEG (2007)
BRI TERLE s- BFERM—AEESE WHBRTXT ABC BUK—F
HER HT SHER a+b=c ged(a, b) =1 BIEEH a,b,c, EX

_ _ logmax({al, 8], |c])
L=L(a,b,c)= log(rad(abc))

BATEESFR L B LR HE. De Weger 45 B F 112432 x55x 734 (—221x23) = 0
FH L >1.629912-- .
ABC BRSSP e F EE T FTERXTEIMAR Z[z) FHALLEH:
PQR I (Hurwitz, Stothers, Mason) 4 P,Q,R RWE P+Q=RALH
HHHBIR. WR deg(R) > deg(P),deg(Q), M| deg(R) < deg(rad(PQR)).
FENBRATEERARE L > 2 MWL a+b=c gcd(a,b) = 1 BIEEH a,b,c.
A AT, ABC S50l 0SS RS KB F= AR iR T .

& & 3 #

[1] Granville A. It’s as easy as the abc conjecture. Notices of AMS, 2002, 47: 1224-1231
[2] Abderrahmane Nitaj. The ABC Conjecture Home Page. http://www.math.unicaen.
fr/~nitaj/abe.html
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BHT (Bass) F5428F1Z /R (Soule) 7578

Bass Conjecture and Soule Conjecture

BEARREIUT—EREF M H VARSI —, FrA R 20 4D 90 F4X, Wiles
R ARG R B 2R BB TR AR v T B DAE AR, AR RAREULMZRER. BMA
Quillen EX T &M K- #, TEHERFEURANEZEBZIBENENG, E
TEERNREM, RELANFZEAFIEHE K- BEEVINEKR. %t X ZEE#H
B, Quillen S5 TR K- B Ki(X) UK K|(X), RTEFMRRIERERME H.
Bass 3¢} T I 4548

(a) ] X & SpecZ (Z WEIL) LREREREME, NH K/(X) RAERER
ibF

(b) ] X & SpecZ FRERIENHREIMEL, WB K, (X) BERERN.

Quillen #EBE T dim X < 1 B, Bass A0, A14R Bass F5AEEAL, M ATHE
B Beilinson-Soule §48 (% X RIENMER, W HY(X,Z(n)) =0, n > 0,i < 0) FRIL.

R, % E REXERBEEE MBI ML, spl(E) R~ E £ p LBRAH
SFFIELL RS p A, KT Ko(E) BT Beilinson-Bloch J54H :

rank(K>(E)) =1+ spl(E).

WX B—HABEE, Serre BXT X B Zeta BBE ((X,s), X KM K BEM
Zeta BRH (X, s) TEEREMEFIKXRAW TR Soule J548:
orde—n((X,s) = > _ (=1)"*! dimg K}(X) n)-
1EZ
% n>d=dim(X) B, Soule FEMMIL; Hn=d-1FFH X RENARTYH
B, Soule JEAE AT #EHH BSD 548, &4 X BH R LA ESHEEL, N Soule 548
ZHT Lichtebaum 28 354,

& £ x|

[1] Alexander Beilinson. Higher regulators and values of L-functions (in Russian). In
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Current problems in mathematics, Vol. 24, Itogi Naukii Tekhniki, 181-238. Akad. Nauk
SSSR Vsesoyuz Inst Nauchn I Tekhn Inform, Moscow, 1984

Spencer Bloch. Algebraic cycles and values of L-functions. J Reine Angew Math, 1984,
350: 94-108

Kahn B. Algebraic K-theory, Algebraic Cycles and Arithmetic Geometry. Berlin:
Springer-Verlag, 2005, 351-428

Stephen Lichtenbaum. Values of zeta-functions, etale cohomology, and algebraic K-
theory // Algebraic K-theory, II: “Classical” algebraic K-theory and connections with
arithmetic (Pro Conf, Battelle Memorial Inst, Seattle, Wash, 1972). Berlin: Springer-
Verlag, 1973, 489-501

Daniel Quillen. Higher algebraic K-theory // Algebraic K-theory, I: Higher K-theories
(Proc Conf, Battelle Memorial Inst, Seattle, Wash, 1972). Berlin: Springer-Verlag,
1973, 85-147
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Lichtenbaum E’E

Lichtenbaum Conjecture

Lichtenbaum F5A82 H AT H R K- BeHFARNH ARz —. REE0LT
2 BB R A RSSO F 19 (- BREUE 1 eI BOMBHERR T&RXK, £
BREFOR F HARBENI . A TEASERE K, H#RHRBa, FrUANEN ¢-
BRI 0, -1, -2, -3, --- FAEEN ZMERMK K- BERIHAEX.

fE 1970 4, Birch 1 Tate X 2ELMHIR F, K - BHE -1 ARERES
T (—1)|K2(Or)|/wa(F), REH wy(F) £ EFIRAE HO(F,Q/Z(2)) KIF¥K. &4
¥R Wiles T 1990 ZEiEBH T Birch-Tate FEAE 2 SLHIBT JUR BOBRAL. X JEFA
MURKIEF, Wiles UEH T HAHE L. ToxtIERT JUR M4 SEHUK, Birch-Tate
BRI BEI S ESTRBHEN.

1972 4E, Lichtenbaum X—fHKIFERIR H T4 Lichtenbaum 5B%8: XH{E
ERAREEUR K MEBH » > 2, K 1 ¢ RETE 1 — n LREERLL
|K2n—2(Or)|

:i:_._.____—
|K2n—1 (OF)tors|

- RE(F)
FiIBRmE 2 MEBEKE.
JGK Lichtenbaum X2 H T H AKHAK Motivic EREARIE:
Lichtenbaum 548K Motivic Fih: SHERRAVEEE K MEH n > 2 K K
¢ REAE 1 - n HBUEET
|H3(F, Z(n))|
IHJI\/I (F, Z(n))tors|

HBI B2 IER Lichtenbaum AN TR BUSAL L. T F IR TR BIAREL
¥k, Lichtenbaum AR FHE B4R 1R BT

+ -RM(F), 9K RM(F) & Borel Regulator.

8 * x

[1] Kahn B. Algebraic K-theory, Algebraic Cycles and Arithmetic Geometry. Berlin: Sprin-
ger-Verlag, 2005, 351-428
[2] Stephen Lichtenbaum. Values of zeta-functions, etale cohomology, and algebraic K-

theory // Algebraic K-theory, II: “Classical” algebraic K-theory and connections with
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arithmetic (Pro Conf, Battelle Memorial Inst, Seattle, Wash, 1972). Berlin: Springer-
Verlag, 1973, 489-501

Tate J. Symbols in arithmetic. Actes du Congrés International des Mathématiciens
(Nice, 1970), Tome 1, 201-211. Paris: Gauthier-Villars, 1971

Wiles A. The Iwasawa Conjecture for totally real fields. Annals of Math, 1990, 131:
493-540
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B{E_ %] (Reed-Solomon) 3 RYiFHY 5] &R

The Decoding Problem for Reed-Solomon Codes

W F, 8 q THERE. MEF, H—NTFHEE D= {21, - ,z,} CF,, BHEHE
B XNTEBE LM, 1<k<n<q B Fyr _B@ﬁuT?%:

Co(D, k) = {(f(21), -, f(zn)) € Fg|f(z) € Fo[z], degf(z) <k -1}

K F, EKEN n, EEA & B X Reed-Solomon M.

Co(D, k) FHRITTRIRABF. NABA ZHEERE D =F, K F;. XHHE
FESERR ERZBMM, BR Cy(Fy, k) ~FRUER Reed-Solomon 1, 184 RS,[q, k).

$F Fp PERAERFANE v = (u1, - ,un) o= (v, ,vn), BRI
B (Hamming) BEES & A

d(u,v) = #{1 < ¢ < nfu; # v}
T Fy LRENR n ME&ME © LURT weFy, u Bl C KIBRRE X

d(u,C) = min d{u, v).

S50 d(u,C) = 0 JANY v HEF. 55 C BR/DEEEXH u 1 ¢ FEFEER
B/ MA -

d = i d == i dO .
(C) o, (u,v) oin (0,v)

REBWAF X Reed-Solomon 75 C, (D, k) BB/ MEBEET n—k+1, %3] Singleton
. NTIERME X EREL NIRRT,

IS ST R EENEA B ERAMRES (MLD) HE: 8N Fue
Fr, FER—MEF v e C 8 d(u,v) = d(u,C). RITEEEM S MLD 1 ERE
BHEHANAES (WHEREN n log ¢ IBHR). £ BEELTERESE
B, BT ILICHR [8]. FE L, BIEXTF)~ X Reed-Solomon 4 C, (D, k), FEtk3mf) deep
hole T T, X FEUEHKMESES D, THEMBEER d(u, C,(D, k))P(F X F MLD
Nt #F2 NP- EXER.

FELFRMN A, $R#E Reed-Solomon 3 RS, [q, k] (FRBEN 2, LEBRANE
B, RABXBEIRIT RS,[g, k] BIEAR R F B EIBF L.
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ERE 1 X FHRHE Reed-Solomon 8 RS,[q, k] ¥k MLD HEREH LR
R SEL? MREA L TR MEE, KRERENME? B3, flgE MLD
i) R B A 7

% F Reed-Solomon #3 C = RS,[q, k|, WRLMEEEE d(u, C) B/, MIFEF
— AL IR, Lhr L, X d(u, O) < (¢—k)/2 B, FIF Berlekamp K& #18
R AT ZE 2 I A PO AR MLD A8, 24 d(u, C) < g — gk B, FIA Sudan’®
F1 Guruswami-Sudan!” ¥ List #5582 0] LAIZE L A 8] N f# gk MLD R/, &
F T TAE Sudan 3RB T 2002 £FJE FLARARX.

EARER: JLYMERTEKRT ¢— ok I, BEH LI M E MR MLD
B & ? WL, Guruswami-Sudan 5+ ¢ — gk BEREIINGH? XE—NEENA
FHE. N FAEBRRS KN EES, MIEEERES EM. B, Cheng-Wanl>4
R T —ANEERKE, MATERH T : RS,[q, k] I MLD ] 5 3 B 2 /D Fig BR 45k
F» FRBEEXN SR EWHEEEY, Hd n RS < ¢4 RBITEMS, B8 Hw
AV 2 HRSNY A 5T, B Ekn) R 2 i A ) BAR R TIREFBTR. 24
MNAMBARAN A B FOR 45 i) R 22 T B [ V5.

AR MLD 8] 2 be B o 410 S S8 MR ? X FHRBRIE T RS (g, k], e
MLD &R NP- WAgERIR— N AFFRIE. th MLD AHXT S5 H— ) 2
THHAEER.

B 2 REAEZIEN ST EAYHEER du, RS,(q, k)7 HEES
d(u, RS,[q, k) KTt ERIRERE /D7

BT, XA R R AT R, b, BEnxF 8 d(u, RS,lg, k)
RASEBAERETENER. S TSR, THAH R K Riemann &
WHRPRE d(u, RS,[q, k]) FIBUE, 7S WL3CHER [2] F1 [6].

Reed-Solomon &2 & A MAHKILMAHE, NN FHHEL ERAEE. BR
e ST — R MAREILTRS, FEFE LR R _ERRLH I E. FHit
EXHHEAAEREZFEMEE MEE N B EFR.

& % X i

[1] Berlekamp E R. Algebraic Coding Theory. McGraw-Hill Book Co, 1968

[2] Cheng Q, Murray E. On deciding deep holes of Reed-Solomon codes. TAMC, Lecture
Notes in Computer Sciences, Vol 4484, 2007, 296-305

[3] Cheng Q, Wan D. On the list and bounded distance decodibility of Reed-Solomon codes.
SIAM J Comput, 2007, 37(1): 195-209

[4] Cheng Q, Wan D. Complexity of decoding positive rate Reed-Solomon codes. 35th
International Colloquium on Automata, Languages and Programming(ICALPO08), to
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appear

[6] Stichtenoth H. Algebraic Function Fields and Codes. Berlin: Springer-Verlag, 1993

[6] LiY-J, Wan D. On error distance of Reed-Solomon codes, Sciences Sinica, to appear
[7] Guruswami V, Sudan M. Improved decoding of Reed-Solomon and algebraic geometry

codes. IEEE Transactions on Information Theory, 1999, 45(6): 1757-1767

[8] Guruswami V, Vardy A. Maximum-likelihood decoding of Reed-Solomon codes is NP-
hard. IEEE Transactions on Information Theory, 2005, 51(7): 2249-2256

[9] Sudan M. Decoding of Reed-Solomon codes beyond the error correction bound. J Com-
plexity, 1997, 13: 180-193
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bR IR (Schanuel) B8

Schanuel’s Conjecture

Schanuel 5 &EBEGL T REABIEHREZ —, BHIIREETHA
AR 5% H) REEREBHEE RXNITE S RUKFE & EEE.

ENERHEAE TR F RN EHEE BRI A REE, FRAREEM
SEHEE AR RS, SR RIAEGE M EE ) STRA RS, EEEN
HM TG AR EENNHE. ZEREEEERARNGY, BFRIR
BWRNEEE K Liouville 78 1844 F M TAE. HFEIAMIFEM R RE Hermite 72
1873 EFTIEBAM e RUABMM LK Lindemman 7 1882 SEFTIERAR » MBI, &
FEIFET ELRE AR AT B FfEG. Hilbert B 23 MR HIZE 7 NH
B R X TEBEOL K, Za B :

# o ART 0,1 BAKE 5 ARECEE, B4 o BERHEBRE?

Heamit, 2v2, e = (1) BENBEBE? Hilbert 24 RHA N M0 AT L W%, &
BB, R EERSRE SR D REHZFAREMAR. 5
T —ABE: Gelfond M Schneider 7E 1934 ST M 4B B T —ANIEMEIZ.
HH Q RRFTAREEN A, WZEEXTM. . F. BREF, I — .
iR Gelfond-Schneider I FIRIBN: FF 1, 22 HIEFZREEAFH logz1, logzs £
HEE Q FE&MIR, M logz;,logz, £ Q EHEMET K. Gelfond BT K IH1Z
THEGWH B LN RENE. Baker 7£ 1966 FAER T 8, AA LG
BT : F 21, 20 HIEBREBES logzy, -, logz, 7 Q BT, W
1,logz1, - ,logz, £ Q LHREMTR. H—FP ATERSRIXENHZ HREHF
HEEENFEZIWBALY, AT

MBRBIEXMERE F 21,2, HEZHRBEER logoy, - logz,
£ Q LMK, M logay,- -, logzn, RETK.

EHZ—TF, BAIREE v1, -,y REOER, EXNTEAMEAFHERREK
B n BRI, P, WH Py, - ,yn) # 0. HETHK Baker EHE 41 LR
n =1 KL, 825 2 2 K Hermite-Lindemann FH. (BE¥n > 2 K, &
PIBEE M BB R BN REIEEBIE: RINEZERMEET AR
z1, 72 €1 log z1,log o RETLK!
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B FHasiR s, TR EIR Hermite-Lindemann EEA] LARARKL: # 5 A
EFZH, W 8, e FUBF—NAEBE. £ Cartier FIET, Lang T 20 A
60 FAK BRI R EIREFE L. Cartier B HIAEE R Hermite-Lindemann
SEFR )48 B0oR Bk B0, E AT BAREORE T N TR Bk 2. Lang AR T
Cartier KIRIARIRE, /A TN KHABER, HPEHEZZRANEREHE. &%
EERE: F 21, 0 8 Q EERMEXRNER, vi,-- ,u A Q LERBETKKE
¥, dl>d+IE, e (1<i<d, 1<) <)X d NP —AhiEmE.
ZEHET 1966 FE4FM Lang 1 Ramachandra FTMISIUERE. HIXFRYE, BATTR
Wd>l, TRAZME A >d+ 1 A4 d>31>2 H%d=31=2 REIER
B, HIRTEAL, M—RIBFE L2 HZ FH. FEERSRBEERNT d =6,
X% EEA R ER. BT AT, AMTE—2%HE:

MIERIEE F i, ,za N Q LERETLRMEE, vi, -,y I Q LM
TREIEH, MH d >d+ 1B, s (1<i<d,1<j<) X dNMEFBFE—H
AR

FERE—F, RFIEHZEEE d=1=2 R ER T. W LAEH, XE
BRAMFRESENREEE RE_EXRE LEERBA—H. BRTERE
TRMRHELE 20 tHEREBE T RFERNFEZ —, HEFEE—RH.

B, BAE

Schanuel 5%8 # z;, - ,z, I Q ERETLRMEE, Wz, -, 20, e, -,
e®r X 2n MIFEDE n METEX.

By, o, BIAREEE, Schanuel TR E 2 K Lindemann-Weierstrass
EE. T e, -, e BPAREEET B2 R st 2 AT ST K X Hu%k
TRMEIEAE. KT Schanuel 7548, BIBATEA 1L, ATREZEB T —EMIN T &M4H
BHREE. A TRZABN TR E AMTEEEARRRZEE —RIBEER
FYE LFESIAFHEABFFR. Schanuel FRASEGFLEBNLE L. LK,
HFE o1 = 1,29 = 2in B Schanuel FEAERIL, W) e, n REFEX. [HH KR, e,n
R S ) R 22 AN AT [ SR AR R

2 % X

[1] Baker A. Transcendental Number Theory. Cambridge: Cambridge University Press,
1975

[2] Lang S. Introduction to Transcendental Numbers. Addison-Wesley Publishing Co, 1966

[3] Liouville J. Sur des classes trés étendues de quantités dont la valeur n’est ni rationnelle
ni méme réductible a des irrationnelles algébriques. C R, 1844, 18: 883-885, 910-911
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Waldschmidt M. Diophantine Approximation on Linear Algebraic Groups.
Springer-Verlag, 2000

Berlin:

Waldschmidt M. Un demi-siecle de transcendance. Development of mathematics, 1950-
2000, 1121-1186, Birkh&user, Basel, 2000
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EEBE#F (Goldbach) J5%8

Goldbach Conjecture

HECHFERANEOETBREENFEZ —, BN ETLUENS] 1742 F
FHMEEMBARER RN M5, AE T AHEEHRE TS, AE g
HHIES, PR FERIR:

L HF—AADF 9 MEHE R =ATRERZA,

IL F—MANDF 6 MBESERNTREZA.

R 11 oL, W— TR E 3 2B ERFENTERZA, FifEE 1
FRAL. HHBLRT I, 5548 11 SEOAZEEAR. AIAE, (B —ANIEBEFE T LI — kb5 7
ARBZH, RRRFEEHEYHEATR. £ LEAFET, BEHREMER
NEE, FIT EBEONEMREZ MPEMXR, MTXBEMEEER¥TRERE
AHHE L.

HEEHBEENRRIEEE R, MIETIKENRERRIRE R, FIEER
ST R ) FSCRE R AL, XX —AME R T RS AE, BRAr IR BB R A
RFR, KE—HZERREFINBBRFLE.

1900 4, FFEXINA/RERERE 20 HEHFRBATRNE LT, £
T 23 M. M2 RN ECRE AR B AR R, R B AR
% 8 MK —&# 4, NILEHE EFBAENFR LB M, REREERE
HEEN—F. BEREERIEY], F/RMERRIRERIER EFR.

1920 fFHiJE, KEHEFK Hardy A Littlewood KR T RFILERBFTIFH 1,
BT A TR R A5 BN R K Ramanujan FEFRIEEEMER:. EiLBEER S, &
I FFRRAZRRZ AR RN BT ERRTHEA Fourier ZEMIR 4, T4
BRERYREET 1 NEA, XMERB:LHRIIEEK. Hardy 1 Littlewood £E—A
REBPIBW TR THE I, IMBREASVITCEAEH, F A1 4R 2 &0
B, BRI, A AR BB B0 iR B AL A R S R B ) R, AR — R R A
FTRAUNA, XTENH—PRRBITRET —&IEFRRERE, TMREECRA
B BERNTEZ —.

1937 4E, FEREF K Vinogradov WEH] TR KKIFE AT LB R A= TR
2. MBS T —EAE LR BN RN Fourier ZREH %, 12 FX M ikl
PUBEFF_ Bk R R B, ATTIES TE&MHHRSER. BRR KETFHH T Rz
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B AT SRR IA IR R, (B LA LU 1 CREA EMRT.
Vinogradov EE NN =RECGEH, ERMBITHERUEHE EREENRREZ —,
BAFH— BB, i, W F=AREON &SP REI&A, URBEIRSKES
T %

PAERMKEFL 1L e 55HE 1 LE, AFEEENE—IREZE A
TAERWGEERB 5, ENZREDR T XU, CEAHERKMATHE
7. TR 1T AMIEEEAER 1 h s, REIRAIEE.

HATRFAAEAR 11 B EE TREM S, ©F LEMEBIATTHT 200 FFH R
Eratosthenes fffi¥h, & RBAVEEAERBRINIE S BTk kL —MAIEH
HETTE, BERENATESE I HFEHARNER, WEFRELE—PHEE. 5
—JiH, HTRER— SRR, AMIATR—PEEEE 11, RRIES B
R 1920 4F, MEFERK Brun XA T ERRISGHE, BAEN T 3855 KK
BT UR AP EREHZ A, XS ERRNRER T MY 9, XM
FEHEFRA (9+9). Brun HRMEGTFUFE 1 TR T —FFHRE, BEMER
REVERE, LRERE T A WD,

FEBERGRE . 0. BRRNTHEE I il TEERTR, 82 7TH
BREEF . BRI U RE K BB MEAR T EERN T (1+2), fE7
EX TGN EZN TR, FRRER (1+2) A Vinogradov K =REEEAT LA
PR R AHE B L XU, BRI K Bombieri IEB T HLBRRIE S B4
R (1+3), XEMRBIFREZN TR —NEZARMS, HIL B LE B EE
HE T TR B AR A SR

MR EF, (142) BHE 1 RE—P28&, BRFERMINN, X—P L
DIERE IR B AR E. Bk, AMIBEIRASMEEIHER 1 R Fim,
HFREAFM Vinogradov FIEIEN T X FE£—MBISMEG KT H B,
1 BARSL. ABTBRAX TREE AN R EZE0E, bRERESERIDFE 1 1K
—&R7E. RZREH-PEETREZETRNEY, THRE THRNERE, X
JE ARG T EE RIS

Xt T EHE DA AR ROBT AL, (B T A — B SR BHET . i, A1
WREBHFELHAE DY p, 4 p+ 2 IRE—NRY? XRFLNFERYE
B WNTELE, XMEESHEE I BRI, FEW (1+2) #7737 URE]:
FHEELFIENRY p, 8 p+2 WRETMEAEE 2. H—AHITFRRA: BE
HEHFENEBY o, B8 o + 1 BRERE? ENRBLEERYOEEE A, X
RFAEIEBYCR, B o2 + 1 B8 p+2 8D, FTUL, o + 1 BB TE
BRAMET LER, FEELHTENEBY o, 8 22 + 1 WREF MR 2.

EHE BB B P A, IER BN ERMSANI L. EH T
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KR GRFEREEKR, UREFRSEST LN EERZ TS, BN
RANERF] T —HX— R ER.
2 % X |
[1] AR, BA%. FHERHAER. L5 Rl 1981
2] WA, WAK. FATSObER. JUR: Rl HAL, 1997

BEAN: RHs
 PEMFRRE L ARHEALR
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XFARHEBERNERZH (Erdss) [B)7E

Erdos’ Problem on Covering Systems with Distinct Moduli

SR R R KM R R
A = {a;(modny),- - ,ax(modng)} (n1 <--- < ng),

MEBNMEHRET A PEDS—AFRE, WK A A—A (FAf) BER EERK
A ). Paul Erdés & HIEM FERE: ARERERROB/MERTAERK? R
EXELR) ¢ > 0 HAERFEERZR {ai(mod n1), - -+, ag(mod ng)} (ny < -+ < ny)
EHBAE ny BOKH 7 Erdds HIRIFHERMAE HETREFN—A (“This
is my favorite problem of all.”).

BHEMSRE Erdss 78 20 4D 30 FARGIHEH), WA —EBBRKRSH.
o E 4 e B IR RATE AR KM AN S, EXE R EBEEFRAREK
REFREHNEHE 2. BEEZTANEAAZEENRRER A REHRE
ERENTHEEL T ELBRES NP EF%T P (L. J. Stockmeyer F A. R.
Meyer, 1973). RBHIE, Bl RESMELGL . TR EE TR . RO Bk
BB LA AT A TAB ST BENRR.

Erdés AN RIEE 5 R

{0(mod 2), 0(mod 3), 1(mod 4), 3(mod 8), 7(mod 12), 23(mod 24)}

MG T — N2 BT HRARNBIRE, KPS MERGREERER 2" +p KR, XE n
HAEEH, p ARY. WRXRTAFKEZ RN LR Erdss HBH B ENHE,
WX r =1,2,3,- - MERKRGELPENIMEARER 2" + 0, KEX, K
H o, BRELZE r MEREFHEESH. XTAREESRNE/ME, BilR
HHRILFZRAAE ny = 40 (P. Nielsen, 2008). X T AREBEEHENH —NELETR
Ti& Erdés-Selfridge 548 BERT 1 MAFBEZ RLH EHA.

BEHIEH A BBESRMEROEER 10+ +1/n 2R 1, BEHRE A
AT B ZMEUE 1. Erdos W A BRT {0Q) W AFEEERN A —EFR
AT ER. 20 HE 60 £ H. Davenport, L. Mirsky, D. Newman 5 R. Rado
43 SR 3R R R R BORIE R XA B AR,
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AR BERFRBING—KE R, N TXEE S Erdss BRI AEY, H
AAR{O() AL E A TR EE. [HEATAT M TAREAL Erdos 18 4
M >, BMEERERE M KWUAHRBEZRB/MERELEKR? 1986 F R. J.
Simpson iEB] T N. Burshtein fj—AMEAR, #5110 E € HBI1Z TiX— A 8.

S FAFBREZR {a1(mod n1), -, ax(mod ng)} (1 < ny < --- < ng), Erdés
5 J. L. Selfridge 5188 /M&E n BT RT R BREEMN 1/n1+ -+ 1/ne BF
J&45, 2007 4E M. Filaseta, K. Ford, S. Konyagin, C. Pomerance 5 G. Yu HfEE
B TIX R IEHEHI, 2008 4F S. Kim SRS R BRSO R E R

BiR (UHEAFAEERR) FFENA. RERNIASE Fibonacci 7
EEEETLHFTEANEY, BENHBEER R. L. Graham 7F 1964 FiEBH T HEEKNIE
¥¥ a5 b FEB/H

wo=a, W =b, Wpy1=wp+w,-1 (n=123--)

SHHIFI wo, wi, we, - AEEY; BIERRASIEFRHERIEHSE 80 f1
FIEEH o« 5 M 8 2 = a (mod M) B 22 — F3,/2 ZOHFHANIAEERET.
Selfridge F) B 2 RIEH 78557 x 27 + 1 B h&%, AIEAE 78557 RE/NWIEE
Bk FE k2" +1 BREH 1975 £ F. Cohen 5 Selfridge | i % RMIKE T 68
KA 20 +p* TBR (FHF p BEE, o 5 b HESER) M4 o4 ALIFERL, 2000
EPE IR AR R

47867742232066880047611079 (mod 66483084961588510124010691590)

PEMNIEAGE p° £ ¢ MR HP p 5 ¢ AEH, o 5 b HIERER); 2008
4 T. Tao #|FH Selberg EAREEBEMN NS o > 1, ERETE N ERRTE
FHPGNEREN o #HFHELTREZH—AIHERT A (o = 2 FIX—FHRHE
T Cohen-Selfridge 5 M FI LIEF).

FRAK a(mod n) SLFr ERIEIEIREE Z MIEIRAN n TFBE nZ HIFEE a+nZ,
F BB AR B R RS KRB AREEERS. X THESN—
HEAELRR TR Neumann-Tomkinson EH: MR G WHEBRMNEREE 0,Gy, -+,
axGre(FHH a1, -+, ar I GHITTE, G, -+, G A G HITFEE) MK G Itk NER (BR
LERBERF), WEHER n,=[G:G1], - -, nk=[G:Gy] HRFFTM. 1974 4F Herzog
5 Schonheim R H FRWAR: MR G BHHBRNERE .Gy, -+, axGr(k > 1)
IR G AT E 5, MBI n1=(G:G1), -+, nk=[G:Gy] NATBERBER. M.
A. Berger, A. Felzenbaum 5 A. S. Fraenkel iEBHXMEHEE G A EREZERYS
HE RN IERS; IMERIER Gy, -, G & G PIREMBBIES, T HiEfir
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m=[G:G1], - -, ne=[G:Cy] PEANZEZEFTHI M K B/PRIFH B A BAE
it
(¢7/In2)M In2M+O(M InM InlnM),

XEE5 O AXRKEHRLAXK. IMEFHTRBETRER: MR C HEBRD
BB a1Gy, -, axGr PR HIETERR [G:Gy), - -, [G:Ck] REH M, M
F1<i<j<kffF[GG)5E GG HERKARFEDNH k.

& % xm

[1] Berger M A, Felzenbaum A, Fraenkel A S. Ther Herzog-Schénheim conjecture for finite
nilpotent groups. Canad Math Bull, 1986, 29: 329-333
[2] B&AKE. On integers of the form k*-2n and k*2"+1. J Number Theory, 2003, 98:
310-319
[3] Filaseta M, Ford K, Konyagin S, Pomerance C, Yu G. Sieving by large integers and
covering systems of congruences. J Amer Math Soc, 2007, 27: 495-517
[4] #5#&, PME4E. On odd covering systems with distinct moduli. Adv in Math, 2005, 35:
182187
[5] Guy R K. Unsolved Problems in Number Theory. 3" Edition. New York: Springer-
Verlag, 2004, Sections A19, B21, F13, F14
[6] Kim S. Covering systems in number fields. J Number Theory, 2008, to appear,
http://dx. doi.org/10.1016/j.jnt.2008.05.013
[7] #hE{H. On integers not of the form +p*+q®. Proc Amer Math Soc, 2000, 128: 997-
1002
[8] #ME4E. On the Herzog-Schénheim conjecture for uniform covers of groups. J Algebra,
2004, 273: 153-175
[9] Tao T. A remark on primality testing and decimal expansions. J Aust Math Soc, 2008,
to appear. http://arxiv.org/abs/0802.3361
[10] ZKPEHE. On Sun’s conjecture concerning disjoint cosets. Int J Mod Math, 2008, 3:
197-206
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S F ISR R BT A0 AR 5 4 2
(Erd6s-Turan) 538 |

Erdos-Turdan Conjecture on Sequence with The

Sum of Reciprocals Divergent

1936 4 Erdés 5 Turdn 3H T TR —BFHEE: WHR a1 <ax <az < --- HHH

MEBBFFERE D 1/a RE, BARFFIEEERKIIEAEARS S (B
i>1

AENAZFNEELHF)). BTHHERBEBEF K, Erdos-Turdn FFEEESER
BFHASEEKNIEEAEETFFS.

1927 4E, van der Waerden 3. T FRE R G E: WMEHE BAREH 4 5H R
K, MARXPE—RLEEEBKNIEFNLEAREE. van der Waerden EE A
EHWTHNEALEEZ — STHNEKR, Erdés 5 Turén W ERBENTE AR
FER EEERN A MESERKNIEEAEREE. 4

ri(n)=max{|A|: AKX {1,--- ,n} WTFHEH A FEEKH & WAEALEREH],

FRBRALT UL n BETLEHR re(n)/n BET 0. XTEEMEZHFS
[ Erdés-Turan FHRHLIXEE R, FH ARBENTE A RFEN EERRFH
Z 1/a KHL

a€A

1953 4E, Roth 33T Erdés-Turén BIFEE—MEE NG R. MUEBH T rs(n) =
O(n/loglogn). Roth FRIUFAHRZE T HIL T Hardy-Littlewood [k, 1975
4E, Szemerédi SEEUEM T Erdés-Turdn X TEA ERK _ EFRELRKFEN, RN
ENY Szemerédi EFE. Szemerédi KIUFBHRAASH), REMT IR Szemerédi 1E
4652, Szemerédi IENLFIBRECDERAERTWEETRZ —. 1970 £,
Furstenberg FIFBFHHEWHI T, ST Szemerédi EEKFIEH. HIHEH Y
EERATAF Szemerédi BRI BA N TR, F—HH, @HFEERREIEH
ri(n)/n BT 0, (BHIARL HRTF re(n) BHEEIKR. Szemerédi KA S TER
REEAEH i (n) BT, EXA TR B AT R IRIE 0 R E. 1998 4E, Gowers
#~ T Roth BIH¥:, HEEMEBERBPIEZ Freiman EH 5 Balog-Szemerédi &
AT Szemerédi KIFE=MEH AR ri(n) FIBEFK ESE. Gowers IEBHI—A
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FEEZETIIANT Gowers X —MES. BT, Rodl N5 Gowers 23BIBAr
¥ Szemerédi IE ML S B BHEE L, MM H T Szemerédi 52 I EE IYAMIER.

2005 £E, Green 45 Tao FJH Furstenberg iF K BAR, 3454 T Goldston. Pintz
5 vildirim BIXTRERESARN—NER, A TEEHFEETEEKNFEFAE
RLEH. Green 55 Tao HIEH P XRBITM B MEHRIRE, REBEFRH AR
BH—NMEFETE, R/5ZH Szemerédi EH.

Green-Tao EHKNEAHFEZHBIXTEE ¢ RN —LHEE, B bAT
W77 ¥ R LA LR A T AR B R B BORU R BUF U ) Erdds-Turdn J548. MOBARR
R T UFIE AT EIEMREOX — &4 A, Tao BHRAENEN N c>0FH
ri(n) = O(n/(logn)t*¢), BATLAHEH Fd%EA. L b, Erdos HZEWN re(n) =
O(n/(logn)4) SHERM A > 0 #HEIL. KT ri(n) BT, BE{OT ra(n) B3] —L&
LA 45 R Behrend IEBH T r3(n) > exp(—C(logn)/?)n, X8 C &—/NEHH.
B, Bourgain iEBH T r3(n) = O(n(loglogn)?/(logn)?/3). k > 3 WX} ri(n) KL
FHrEnE >, Green 5 Tao EFRMATRILIER r4(n) = O(n/(logn)¢) XFFHA ¢ > 0
FXAL.

8 % x W

1] Erdds P, Turdn P. On certain sequences of integers. J London Math Soc, 1936, 11:
261-264

[2] Furstenberg H. Ergodic behavior of diagonal measures and a theorem of Szemerédi on
arithmetic progressions. J Analyse Math, 1977, 31: 204-256

[3] Gowers W T. A new proof of Szemerédi’s theorem. GAFA, 2001, 11: 465-588

[4] Gowers W T. Hypergraph regularity and the multidimensional Szemerédi theorem.
Ann of Math, 2007, 166: 897-946

[6] Green B. Roth’s theorem in the primes. Ann of Math, 2005, 161: 1609-1636

[6] Green B, Tao T. The primes contain arbitrarily long arithmetic progressions. Ann of
Math, 2008, 167: 481-547

[7] Rodl V, Skokan J. Regularity lemma for k-uniform hypergraphs. Random Structures
Algorithms, 2004, 25: 1-42

[8] Roth K F. On certain sets of integers. J London Math Soc, 1953, 28: 245-252

[9] Szemerédi E. On sets of integers containing no k elements in arithmetic progression.
Acta Arith, 1975, 27: 299-345

[10] Tao T, Vu V H. Additive Combinatorics. Cambridge: Cambridge University Press,
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BiEA: 385 &% =

RN



KTFFTEENPT IR (Abel) B Snevily FEAH 109 -

ETFHHMFN/R (Abel) B¥RY Snevily 5518

Snevily’s Conjecture on Abelian Groups of Odd Orde

1999 4E H. S. Snevily #H TRFEHE: MTHFEH (RiE)Abel B G K &
TTHE A = {a,-,a} 5B = {b,-, b}, BF {1, ,k} KB o #/8
a1bg(1)s s Qkbo (k) AN ]

RFEMEFRHNA R Abel BHEHM R CHIAREE, ERRHXT Abel #
FIMEBBIEARARES T. Snevily F) ERBRE LR, MEHEBERNESERTH
ST RZBASECE RN ERE. XMEREXTRF RIS H A B &
BT

1952 £ M. Hall iEBH T G. Cramer % F Z, = Z/nZ K—/NEM8, B EH
B TBRRXRTHER Abel BERER: B G = {a1, - ,a.} A n B Abel B, by, b,
HER (MER) TE, WFEE {1, ,n} KHER o 8 arboqry, + , anbo(n) PIH
AR (Bl G = {a1by1y,*** » @nbo(my}) HENZ by -+ by FT G KHLLTT e. Snevily
R R BRI T AL T A EHT Abel BEHIFEAR.

R E SR Abel B G WM BCHEHR? BATE, FHEM Abel BHEH
—kro, B ERiETERZRR AR (BN oS eRETRE—RES T8
70). HK, BB G WHZMTT g, ;L A=B={e,g}BIME T EKRN L.

XTFn BB G={a, ,a.}, EW Cayley VEREN n MR M, H i 1T
i FITTAH aia;, BR M BN n BRTT7 (HEATLRESAHA, BFITE RS A
). = n B THARESNTHEHBEEERE » MUE EEKTELR, WHIX
n AMIBEHEE BN ETHEEHENEZ. Snevily FEAESEM TR ATEH Abel B3R
BRSNS kTR Eh T B

2000 = Noga Alon IR E B IAT7EUEH T Snevily FEE% B R BN EH
B, B b, Alon IFBH T TRERMIGEL: W p AEE A = {a1,- ,ax}
K Z, B k JTTEE, by, by € Zp, MH k < p, WEH {1,-- k} HEH o #75
a1 + b(1), -+, ak + by PIPIAIE. 2001 &£ Dasgupta, Karolyi, Serra 5 Szegedy
FZ T AN B EAE T Snevily 5548 MBI 13EIE Alon FI%5 2 3
EHRBM AR SYI%E Abel # L, HEH TR DKSS 5548: G AH R Abel FH
G| > 1/, T GH kTTTE A= {a, -, ax}(EFP kDT |G| WBNEERT
p(G)) 5 G (AIER) T by, - -, b, BH {1,  k} BWER o 8 a1y, -,
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akbo(r) BIFIAF. 2003 SEPMVEFRVER BN TR TN Abel B G B k TTTEH
A={a1, -+, ax}5 B={by, ---, b}, RE B W uHETHNH (FLEX G £F
HOH) BAF {1, k) BER o €8 a1boq), -+, arbowy PIBIAR. 2004 FH %
5 EBRFERBIFHEUEYR Abel p- B G £ DKSS B k2 < 2p BHRAL, TTH
Abel # G L Snevily FEHAE k2 < p(G) FTERIL. 2008 FEG ¥ . EHSMEFA
MBS Abel BEKEFEIEHXT Abel # G B DKSS BREAN TR =MERLT
B DG A p- B, Q|G MEZNERTFKTF K, @ A O {a,6? -, a*}(FH
Hoa#e).

2006 EFNEFHIER T FRREMLT Snevily SR & G HEFHEAR
TFHM Abel # (FAEXR G BFEHN), A={a1, -+, ax}, B={by, -+, bi}, C=
{er, e} R GCGH ETTE WE {1, k} WE#R o 5 7 8 atboyeray, s
akbo(k)Cr(ky PIRRANE]. EIL, n HERBERL T RERNEAN £ LT FRELE
NTHE. MEEIRX—ERARE B —KAH MW Abel F L, FE EXT Klein
PUTCHE CoxCo ERLEAXTH.

Snevily JFREEAARRFEEEANEEN. HiHTH AR ERLEY
JEREYE, XE1R Snevily TR EBRE. THBRARRER T IERF /1 #s)
HEFRIHIKE.

BJG1EH, Snevily M5 —MNEFAHMBEBRBR: & a1, -, o HEHEH
k<n WE {1, -,k WEH o 8 a1 +0(1), - ,ar +olk) B n BHEARSR.
2002 £E Kezdy 5 Snevily IEBA T k < (n + 1)/2 RO ER, IVEHE5H K5t
BeAs T

&£ XMW

[1] Alon N. Combinatorial Nullstellensatz. Combin Probab Comput, 1999, 8: 7-29

[2] Alon N. Additive Latin transversals. Israel J Math, 2000, 117: 125-130

[3] Dasgupta S, Karolyi G, Serra O and Szegedy B. Transversals of additive Latin squares.
Israel J Math, 2001, 126: 17-28 '

[4] B, FVEH, AFH. Exterior algebras and two conjectures on finite abelian groups.
http://arxiv.org/abs/0808.2753

5] ®4%ZR, EBXZE. Additive Latin transversals and group rings. Israel J Math, 2004, 140:
375-380

[6] Hall M Jr. A combinatorial problem on abelian groups. Proc Amer Math Soc, 1952, 3:
584-587

[71 Kezdy A E, Snevily H S. Distinct sums modulo n and tree embeddings. Combin Probab
Comput, 2002, 11: 35-42
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Snevily H S. The Cayley addition table of Zn. Amer Math Monthly, 1999, 106: 584-585
745, On Snevily’s conjecture and restricted sumsets. J Combin Theory Ser A, 2003,
103: 291-304

¥ME 5. An additive theorem and restricted sumsets. http://arxiv.org/abs/math.CO/
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XF B Rig _E R & ph 2k = 2 HY Drinfeld-Viadt 5%

The Drinfeld-Vladt Bound on Numbers of Points of
Algebraic Curves over Finite Fields

Fy 82 q THERE, Kb ¢ BENEHKTRE. N T Filz,y]) PEMAT4E
B f(z,y), BAE—% (RT4) REML O : f(z,y) = 0. BL N,(C) Fmllizk
C AR TF F, RN (Bl C 7 F, RRETEHZR). 1941 4F, A.
Weil SRR 35 C RARRTAMETREE, 1 (Ny(C) — (g+1)] < 200, 5
H g =g(C) ML C KT8 (genus). Weil & ATF 1948 £FiEB T XAMEH, iE
BAKA T A MARBULTH S, XU AREULA BT R 2 — MK
. HE B A Well M TH R ERERPERRE T E—RIFH, Mm% Weil FHHA
B P.Deligne T 1973 SF1EBH, HIRB 1978 FIEREHF K.

BOSFARBULMAH B R, Al E N AR REE LD AR S AREEAN
A 1970 £EAR, BTPRBKEL#K Goppa # T Riemann-Roch EH, #1E T BB HILI4HE
B, NSRBI LTRS. 1982 4, = ARELMT2ESK Tsfasman,Vladut F1 Zink X
A A FEARE LTS, HASEHEREIE B H 2 HT T 1952 4/ Gilbert- Varshamov
F, RYUHERH—NERREE. JEK Garcia, Stichtenoth FIEE % AFI I ES]
S5/ Artin-Schreier HIZRIRES HI KRS R, 74 HU B 72 8555 A gt R AR i

LEEFER RS C©, FERH FPERENA, IAE N,(C) PHERKX
A ARBULAERK N AR S LT — MRS W TEMIERER ¢ >0, U
A(q, 9) IR No(C)/g(C) KRR, K ¢ 54K g ¥ F, E2FAREHE. &
% Alg) = m A(q,9). FAE: A(g) =

XN RYE TR R Y 1) 5 | — 3 B HOE K. XA )R Thara T 1981
FEREK, B RA Weil EEAEE A(q) < 2y/q. 1983 &, Drinfeld(FE/R 25 3KE
) F Viadut BGH T Thara B, WE T A(g) < /g— 1. T Tsfasman,Viadut FI
Zink(VA R Ihara) FIFIMEEIEREISE . 25 ¢ R P EN (A0 ¢ = p* HEHHEX
TRE), Alg) = 3 — 1. RTHIEER: Wk q=p>*t, Kb p AEH, Bar R4
Gilbert-Varshamov 5+ A(q) < /g — 1, &I A(q) FIBAVME. Z- T 577, J.-P.Serre
T 1983 FEBER: A(q) > clogq, HH ¢ BIEEH. FXRTAF G, HE Serre Fr
KA 77 (R ATRFS) U510 R Rk N — M EETFE.
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7 iR Gilbert-Varshamov S0 B2 41, W B KA/ —Ht Iy EHidhZ C,
168 5% N, (C) KB Weil I ER N,(C) =1+ g+ 29(C)\/g (XBF C WA K
£) R A B AT BRI ] .

& &£ X |

[1] Drinfeld V G and Vladut 8 GF. The number of points of an algebraic curve. Funktsional
Anal: Prilozhen, 1983, 17: 68-69. [Functional Anal Appl 1983, 17: 53-54]

[2] Thara Y. Some remarks on the number of rational points of algebraic curves over finite
fields. J Fac Sci Tokyo, 1981, 28: 721-724 _

[3] Niederreiter H and Xing C P. Rational Points of Curves over Finite Fields. Cambridge:
Cambridge Univ Press, 2001

[4] Serre J -P. Sur le nombre des points rationelles d’une courbe algebrique sur une corps
fini. C R Acad Sci Paris, 1983, 296 397-402

[6] Tsfaman V G, Vladut S G and Zink T. Modular curves, Shimura cueves and Goppa
codes better than the Varshamov-Gilbert bound. Math Nachr, 1982, 109: 21-28

[6] Garcia A and Stichtenoth H ed. Topics in Geometry. Coding Theory and Cryptography.
Berlin: Springer-Verlag, 2007
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Bi=%% (Langlands) M4

Langlands Program

—. IEEREPLESE

Riemann(1859) 5§48 Riemann ¢ BR¥

¢(s) = Z %, Res > 1
ERNTERELEFHE, FEEEATRIEIEN 172089, 08k (45 /BT
FHREE L n SEHEHE LR Riemann ﬁﬁ, FEIRAEE TH R ERE %S
R LR Riemann FEABRRAL. Deligne!®! BA&AFRH T Weil FTiR ) Riemann &
A121]

Weil F Deligne BIIEBRHR —KEF A, BIARN E—K—A ¢ BEIFH Riemann
A, MREMN—IK ¢ RECRIEHK. Weil FIFBAE K T Langlands X Riemann
¢ BR¥L. Artin L- R¥5 Hecke L- HEOGHATHS, BT X TBET L BEHER
FIFEAE (LICHER [31)~[33]). & T HEIXE H5F L BR¥, Langlands A)f] T Harish-
Chandra(1923-1983) X T BAZER RN KL, Borel(1923-2003) &5 Harish-Chandra
KT RHEREEFENFARER, KICIR [17) % F Whittaker BREHIFE L2, Langlands
FNHET L BHRMS, KRBT Eisenstein HEF it (1965).

H5F L REEE T BTHRRENXR. Langlands 58X B L HEZ A
WREEEREK X R, FEEE-RNEXS# R0 aFHRs L EREAT
BFORZ IR T, XA BT USRS L B2 RMBEREE. Se—
MREREE, EEER L B TRHEREE A B ENBER R Z R RIRE
HAR Y, RRTHR— M.

Langlands B FHEFEHE —MERIEREHIRAEER b GL, FBFERE
VU T RE SRt F B R s Z TR K R 7 18] X AR BT B R 71
RT3 T Artin FHMRBERE B FHBEKRR, Artin FHEBEEHR
RH Galois B —HHE X RE GL, BFHRRZIEMEFHIER.

Artin 548 384 Galois BE EHIER Artin L BREN 240, Langlands 548X
&5 Artin L BRECERR BRIV Z R B FRRRN L REL XHE, B30 [10) XTFH
F L BN ES S S RUER, Artin L BB ST R PN
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wE AN Q _ER—MHE pheR, RATAIDUE MBI HZE E &) Hasse-Weil L B
0 L(s,E). Birch fl Swinnerton-Dyer B8 E(Q) ¥ Mordell-Weil #:ZT L(s,E)
s =1 AHFREIH. Shimura-Taniyama-Weil %648 L(s, E) £ FEANMEF L &
B (1950s). XA BREZM Taylor-Wiles!*3! 55 Breuil-Conrad-Diamond-Taylor!®!
UEBH. Taylor-Weill*3! [EBHZE Wiles!8! Xt Fermat K EFRHIUF B P2 T 8 MK
{ER.

FRERB—IPHTRFT Langlands T L BERBAE, BB —BK L B
W R E GL, WET L ff, MEXEET L REIYTHE—H A
“PRE” L BRI, X E, B L REdR Q £ GL, WBTRARRIFNK
L A3 X BB ME— ] OB BER R R I R A B 5 R AE B

EJLFITE, | X A—DIIEE. SR, U EARTTLR . ERREER
RE LR, m(X) MHétale AR, Langlands J5HE m (X) LR n ALK
¢ ERTRBA—— XN TRER E GL, MBFRR. XANREE EA Langlands
XIMNAE GLy WiEL T Drinfeld(”) {FBA, T —MIEHLH Lafforguel®® . JLT
Langlands J§A8E#—P TN 7, (X) B n HARL ¢ BERTFIIX T Hecke R
B4 2 (29,35]

—. BF#RR
WF A—REBER, v I F B—4 Archimedes B8AE Archimedes W&, F, 4 F

FEXRE TR EEAT . F PRI B RREIRM Fy = IF, X, % G H—
AR AR R EEE, WBRITE GF.) REEES GF). i& G WPLFEER 2. B

ﬁHG:GLn,')l'JZz{( )}.ﬁw%FB@@ﬁiﬂﬁmLB@—ﬁ\ﬂﬂz

JURRGE, HAE T BP R, W w XTHEE Z(F)\Z(Fa) LH— ST

ZREETEE L2(Z(Fa)GF)\G(Fa), w), HFHRREIEEEERE: f(vg) =
f(9),y € G(F),g € G(Fa); Bk w HHFLAFE: f(29) = w(z)f(9),2 € Z(Fa),g €
G(Fa); FEH#5

/ 1£(g)Pdg < oo
Z(Fa)G(F)\G(Fa)
B L2 Z(F) GE)\CE), w) FRBE T AN FROTARR TR N B2

[ fgdn=0, RLEFH g€ O
N(EF)\N(Fa)

HIREL f FTHBRI T RN L2(Z(FA)GE)\G(Fa), w). BT G = GL,, IEF
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FLg v & AT A

GLnl * Inl *
P= . , N =

O | GL,, O | I,
EXEE G(Fy) 8 L2(Z(Fa)GF)\G(Fy),w) LA ENRRN
p:G(Fa) — End(L*(Z(Fa)G(F)\G(Fa),w)), (o(g)f)(h) = f(hg).

p T2 L2(Z(Fa)GFNG(Fy), w) FEBEESR, p £ L3 LER—AATY
TR m PRI BTFRERNR. p 7E L2 ZHMIZELEE S AERT LA Eisenstein ¥
HigRH.

BFRERR ] U BRBRRBRTHIRIR © = @um, HF 7, A G(F,) B
Je¥, WRUATARR. ©, AL Weil B Weil-Deligne BFHIELERIARH
k. 2 F, A F, MR, Fu- b F, RERIESET R, U Gal(F,./F,) R
F ,Z, = Z. X Gal(F,/F,) 5 Gal(F,,/F,) AN F, 2 F, BIR%. iz K
7.2 Gal(F,,/F,) B Frobenius JGE& F, 4 REITIRMEHA T8, W Weil B We, H Z
FEXA o THIER, T Weil-Deligne # Wi, 4 Wy 5 C HI— ML ER. MR G 1
RER, ATLUE B G M L # LGW. L BA— R AR LG° HMR— Galois
BE: LG = L(G/F) = LG° x Ty, iH Ty = Gal(F/F). HIf L (GL,/F) = GL,(C) xT.

JAEB Langlands STNVERERH G(F,) FrfE AT HFATLARR #7278 R
EZFEL PR, TIXLE L MEHATHMN W, 8 Wy, Bl LG HIZELERAME—
k. GL, WJFRF Langlands $548 H Kutzko?”) iFRH. GL, HIRAE Langlands 548
B Harris-Taylor'3 5 Henniart['4 JUSTUFBE. % F-—Mtktt nl i R BB, XANE
AR LIERA.

JH#E Langlands X 0] LA SR JHER Langlands L ¥ L(s, 7), MTTEX
L ¥

L(s,m) = zmL(s,m), A(s,7) = Mgy, L(s, 7).
Langlandsi®® {EB T X T HFRRAERS «, EX L(s,7) 5 A(s,m) BITFTRRY
Res F85 KATHSA.

Godement-Jacquet!!® JREXT L ¥ LG/ 5 NG/, RHFEARTULRE
#B Langlands XKL LE7 5 AC BRIFHFETERSRETE. HEE
Langlands FARMERT TBEATF GLo, TS L(s, )« Als, ) HI%.

Langlands X} Artin 5 EFHFRAB AT LLE/E Langlands ERFEFR: o N
Gal(F/F) BlAHXT Weil % LG M—MELFAR. XHEHN o NENMRNEZER G
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MBESTFRRS m XN, FEERER L B3 L(s,0) = L (s,m)4. 3F G = GL,,
Langlands B REBFEEY n = 1 BEIARER. X n =2 B, WIR Galois B 4%
F VRS \F AR BB RY SXANMEREHE LanglandsB0 5 Tunnell*4! {EBR.
MARXAN RN HHEEBR M ¢ AR GL,GL, H, Langlands H R
TR AR SN,

FAH L #HR8E, Langlands B FHFETENTHIR. G5 H AT
EFANFHEALHERERH, ¢ AUSFBN. Ry 'H - G AN L RS X
B—NEZERF ¢ : LH - LG BHRA—A L B, W o/PH B—AERETHE
&: PHO - MGO W T F MAERBRME o, 1 ¢, H ¢ BEIE L(H(F,)) — L(G(Fy))
HIB. A JREE Langlands J848, % (vy). AM H(F,) FREHEETRE G(F,) 1
JEEBRREINN. & 7 = @,m A HF,) W—ABFER. Langlands 55185
I, € (Yo)«(my) ATLAHE—A G(Fa) KBFER = @,11,. FANFEHE: %4 74
B RAZRE, EAALHT O FARRER?

Bl—, % H={1},G=GL,, M| “H = {1} xT§,“G = GL,(C) xTy. X o H
Tr B—A n EERR, 0: Tr — GL,(C). X L FAZF v(1,7) = (6(7),7),7 € T'r.
HFIEA L B3, R FHEFEE Langlands B RESSHE.

BI—, ®E KX FK— m¥r Galois T4, ® H A F 2%, XK G = RgeH,
B GHHME 2 FREEHNEN, GF)=HE). W YH=LH % Ty,

LG =("H° x --- x “H%) % Ty.

A

m

EBXLRAEZY:YH - LG ¢(z,v) = (z,- ,z,7),z € PHO vy e Ty, HIE LHO B4
AL, XX ¢ KR TR .

M E AT K #E Galois ¥ 1A, H = GL, HFEA#H Saito!4? 5 Langlands(3Y)
iFH, H = GL,, MZZE#E Arthur-Clozelll iFB}. 34 E £ F 8 KXY 8, GL,
ML BEAD L RETE s = 1 SETEICRIER, sREBRRZHEY
RBAETER LR RER. X R EETBRWAFESHR, B Jacquet et.
al(1986-2005) R AN LA RIE. 2 E/F AR, 584 H 9k GL, i, #&#
HIFFTEAT AR 4.

Bl=, % H=GLy,G = GLp1, Wl “H = GLy(C) x T, “G = GLp41(C) x Tp.
it Sym™ : GLy(C) — GLm41(C) NEBE GLo(C) M m IRNFHRBEER, HAEHTE m &K
ERGREFE L W L FAE v LH — LG, ¥(z,v) = (Sym™z,v) AL TM GL, B
FRAR 7 8 GLpyy BFERR Sym™n FIRFH, HFEY 7 BRAERE, Sym™r
BRIFERIBE DU AR RN, L(s, Sym™r) ALLHR . :

HFF Sym?w, Shimural? iEBB T L(s,Sym?n) X442, Gelbart- Jacquet UEER
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T Sym’r MR FHFHET Sym?r AREARFYUANY » F-HER. NF
Sym3w, HEETHERAFERNEME Kim-Shahidil?® iEBH. Sym‘r HR TR
Kim[?2 {EB, HR R R R FMFH Kim-Shahidi?4 £ H.

FIH Sym*nr I FH, Kim-Sarnak!?® iEH T X GL2(Qa) FIRRER 7, X
mp AAEFERIBHE, |or (5, 0)] < P70 B moo FAEFELET, [Repx(5)] < 7/64. KB
A (4, p)s (), 5 = 1,2, H B L RS H:

A(s,7m) = L(s, meo) L (s, ), L(s,7o0) = Hrm(s + pe (),
P]R(S) = 7T_S/ZF(S/2)7 L(Saﬂ-) = HL(S77TP)’

2
L(Saﬁp) = H(l - aw(jap)p_s)_l'
ij=1
RN BEER T FEKFH L c SLy(Z), L¥PHE HHE T _ERFERK Laplace
HFHME—NEREME M > 1/4 - (7/64)2.

Xﬂ-ﬂ: GLn E(J}_‘—X Ramanujall %ﬁﬁm |a7'r(j7p)| = laRe.u'Tr(j) = OaJ = 17 R ()
Yy 5 1o NIEFEES AL, WRIMER m, Sym™r R FHERBEL, N GL,
B~ X Ramanujan FFAEFEBLIER. Selberg $FEEFATM A > 1/4, R
A > 1/4—(7/64)% INRIES BIFHER.

SHER m, Sym™n ) FHEET LY GL, B5FR2A 7 B Lindelof F548:

L(1/2 4 it,m) K c(m, )%,

i B0 .
o(m,t) = No [T TI (1 + e (G, 0) + it/ %)

H L(s,m) RIEFIETR T, N. B L(s,7) WBEHTE A1 — 5,7) = & N2~ /2 A(s,7)
Bl 7N T FEBER, e = 1,d0) =1 R F, =R, dv) =2 WHE F, =C.

L(1/2 +it,7) R LR Phragmén-Lindelof MR RBEHES, ¥R Mk
5t

L(1/2 +it,7) e c(m, t)1/4+e.

BRI AL ERFREROER. ST GL, RARR, L(1/2+it, m) BIRN
PR ¢t WAEH Good™ 5 Meuramn!®! B, 7% 4, () BAHEH Ivic!d 5
Pengl38! B, 7 t 5 u,(j) FBTH Jutila-Motohashi'% 8, ZERT R F N, HHH
Duke-Friedlander-Iwaniecl® #8H. iXE K (¥ B FREFT LLIAE] 1/3 +e.

GLsL RBIIIR SR RMUPRF Rankin-Selberg L BREL L(s, f x g), HH f
5 g AREAER, g BE. 7 ur(f) FEMKOEFH Sarnak®t 5 Lau 45 34 1§
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W, Et5 ur(G) HHEH Jutila-Motohashil?®! B, ZERTRF Ny JiTH, B Kowalski-
Michel-VanderKam!26!, Michel3”], Harcos-Michel'? 8. iIX BT p(5) HTHBRITFH
ERIFK 1/3 +e. BIRTF Ny HHEHBIROERFTUHRMBER Q LFE—2 Shimura
2% b Heegner MBIATEEBUE K—BU5 0 IR 47,

GLsL BREHIROIER SRR T ZE R L BH L(s, f x g x ), EH f,g,h
WAHREERN. 4 f AZEHBRAERE, LO/2+it, f x f x h) FIROGEFSH
Sarnakl4!l 55 Lau %% B4 BH . IXAMERTTRKERME | f(2)2dzdy/y? 7 T\H L
M—B otk EEFYE LHEEBENNA. X495 h BER, L(1/2+4t, fxgx h)
ST pp(s) BRI ESR B Bernstein-Reznikov®! 8 H.

T AR L R, REIR SR
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Gauss Conjecture on Real Quadratic Number Fields
with Class Number One

FHTFE 1801 FEHAR K (FRHIFT) (Disquisitions Arithmeticae) —FBHKIHEHE
HRZGHITI® T —RBR RN E, S TAERAEAFNEH a,b,c, TE
HHE az? + by + cy? = n XHLEEBE n FREFEHE (z,y). IPMIEEETHS
(Fermat) 7F 17 M —AMEHE: B M 4 BRR 1 KEE p HIT RPN EHK
AR, BIATE 22 +y? = p DE B, RFEENMNFEEH p = (z+iy)(z—iy)(i =
V-1, RIEZRBFIERW o+ b IR, HA o B b HREHR BEARIHENE
FOARMER). A RBEARNES Z[) B— &#HR) 3, EARAIETE
I (HH z BrRBEFEBEHE RN SRRSO Z P EHK E T3
Wz, EABRARIES: A a=a+ib BRHEH B o TH
0,+£1 Al +i, 3 H o RELIMER /DT o = Va2 + b2 FRNEITBEERIRR. R
FXeEmE, ERB/IFEALURRY: S0 4 BR 1 NEY p HAIRRHE
B (B p ABANEEKE RN, B RKIAER Z[1) FBFM— R,
BN SR ool > 2) WARFSBE RN SRR, AR ESRT L
EME—K. R Z[) FXAMER, SETAOER T RS R LRER, 1 Axak
SET MR FHER n, R 2?2 +4° = n FEERE, E2EReE TERRE (z,9) KA
.

TR Z[1) Mo REE QL] = Qv-1], BERFEHIN Q M IRY L, I
SECIREUE. EARAERANE T az? +bay +cy? = n BBEMN, FEARN KK
ZREE K = Q[Vd], Hh d ARH, d # 1 I H d FRAETEREK p KITEHIRE.

ZREHE K MARBEBEH R Ok = Z[d|(H d = 2,3(mod4) BY), L Z [1 +2\/E

(% d = 1(mod4) ). RHTHIBE: ML —REIK K = Q[Vd], 3 Ox REMHE
—HF AR

% d >0/, K =Q[Vd M-k (FX K BEHHMTFR), Bd<o0
M, K B, SRR d = —-1,-2,-3,-7,—11,—-19, —43, —67 F1 —163 KT,
Ox RAM—RETFHMEER, 3 EERE RIMIHALE —KEE R i FE=
K K, RAFWE Ox REM—R TR TEMIIEH I FRFHE:

0 RE kR 9 MEZIRIR K, Ox EEMW—H TSR,
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(1) FELFEANL_KE K, 8 ox RFHE—HTFRHR. ,

HF X IR R B0 I — B EARBER R . REBUETHRASK
ok (BIAEHEMFRAT R, BRI Mer RE) BHEF ox KM
¥R K PR RERERE I(K) B—NT8 P(K), M4 EHRE, B CK) =
I(K)/P(K) MBS0 K RBARSEEE (R0 2REE), X — 1A MASHE. # C(K)
I EL R(K) = |C(K)| MEEOER K AR E (TRIAR 5840, ATLUHIERR: A(K) =1
HEAMNEK O FEANEEHETEE, BYHNY Ox RA—RToEHR.
TR, B LR ABEE L EFIR K -

(I') K50k 1 ME_IKERF 9

(I1") K% 1 XX LT EA

A8 (U) T 1967 SEHFEEBERK Baker MEEBERK Stark 2 HI I 45 FAiF
B, AUEMEA THEBEHEM TR, mMEENRA TEEXERPHERZEER. E
Bk TS REEE (1) 24 REEFR.

ARETHR A BRI RHT ] R 2 S AREE LR Az O A L. —. 1983 4E, H.Cohen
1 HW.Lenstra HZEHEH THEREMBEE: X THSHRBMER, X TFENFE
REZ#H# G, AKX DK) < » MITFRXEREE S, BBH G KT GHHIH
z — +oo REERIR o, 3F HEMBHIERLH o WA KESIETHESRF
AR FERR ERYE. UL K = Q[Vd] Afl, BRARKA D(K) = 4d(H
d = 2,3(mod4) B), B D(K) = d(24 d = 1(mod4) A). BH DL T X4 D(K)
ARERE, K BBV BE, T A(K) > 2. ¥ M Cohen-Lenstra 548, 24 D(K)
WA ESRE, i DK) <z BEZREBSPRE 1 EH (B2 - +oo
R AEZERR PRAE) 4 76%. 7E H.Cohen F H.W.Lenstra 3 HERIEHE, R4Ex s
ZEA—FEEXANEREIESAK. Hil, SEIER TXMEEN TS EHE R
f 121 BRI SE — IR B TR A P R 2R

2% x|

[1] Cohen H. Advanced Topics in Computational Number Theory. Berlin: Springer-Verlag,
2000

[2] Cohen H. Constructing and counting number fields. Proceeding of the ICM(Beijing,
2002), Vol.II: Invited lectures. Beijing: Higher Education Press, 2002, 129-138

[3] Cohen H and Lenstra Jr H W. Heuristics on class groups of number fields. Number
theory. Noordwijkerhout(1983). Berlin: Springer-Verlag, 1984, 33-62

BEA: ZAY
e



124 - 10000 MRl - FigH

2 (Riemann)zeta BREETIE B S AMERI B

Transcendence of Values of Riemann Zeta Function
at Odd Positive Integers

8 zeta RPET EBHMENEBREFEEEBEERBIEIHEE
Rz —.

AW RAEFTIEFEHE AR WS RENEHEE SR EBE. Easie
R R W EE S ZMARIT 7, ERFN LM NI EEBENNA. %
B HEFEBRARKP L, BRI AR 2 EHZK Liouville 78 1844 F 1
THE. HBBREGL B RIRFRE M R Hermite 7F 1873 SEATUFRAM e HUFBHEIM: DL K
Lindemman 7E 1882 fEFTIEBAM n MBI, FHELRB TEL W H AR LE AN
o] R AR R, T Hilbert ¥ 23 NMRIEFHE 7 NS EXTEBEERK. 23
WERETLEENARE S, BB B KRBT FEZMEE, 5EFEL
FIRASICMREE B RH STk B — N BEF R S AES, (BRT RN HEEH R
%, MEE zeta RPERHEBHERBUEL B HZFLZHRBZ—.

IHERLES s > 1, BX
+o0 1
= 2_:1 —-
X EEZNEER zeta BE. Euler 7£ 18 LR EMAEZREFR T EENEEL
PR M) —ANEEEERS. T Riemann N7E 1859 FEEIE MK T ERRETE
R RASIRE A RIS P B ELANEARS Y —. TLUHEH, HERE

Hon>1, HE ((2n) = bor®, K b, HEFHEE HISLHIFTH ¢(2n) KiEH
. FRAMNBASEHE:

SHERBH n > 1, ¢(2n + 1) BB,

Apéry 75 1978 FEUEBA T ((3) A LEEH, HE F] 2000 &, Rivoal AUEBA TH L
BEA ¢(2n+ 1) ATLEE. BFEHEEIERTE 5),7), - ,¢(21) X 9 MuHED
BN ALEE, T Zudilin W2 BEERET N UR 2 DF - ALES. R
B HETA L, AMBEARSE XS RER —MEEEN, AN LR %8
BEEFILAER &R, LAEFEFNEEMFE.
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S (Riemann) 548

Riemann Conjecture

BRI BREENFEZ —, E&XT
8 zeta RPFRSHR—MEW, TFAESHBHENE
RIRA TR ERR AR,

HEARER @B AT, G EBHE T URTRER
EF R, mREAEEBERETFHFIRTF, BaiXF
oM. R, BT EBHRESTE, R
AFBERERSANE, AN T EREEERANT
fi#. UL, PR EHRRI S A ERFET R RIELES.

MEBRPRATATUEH, BEAMIRBRBAERIIH
B, RAEPHRETHENZT, B2 EMBEMAEE. EiTgues,
MIEERRERL « (z), ERSAEL = WEBHIANE. 4z BOKRE, KT n(z)
HEKRRETEE P OBz —.

R THEE n(z) BIFE, KEEERE A Legendre #fGE KRB PEEWH. 4t
I3, Xz — o B, n(z) ~z/Inz, XB “~ BRI MNEPZHHEN 1, Inz
Kz B BARAXTEL. EXAF R ERBAE, NI ARS e,

RKJLEBRAWSEFEER T EEELFTEN, BE 2 - 0o B, n(z) — c0. {H
£, MERARNEREERRFESWBEE, B4, TRAREM. & . %, R
AR HRZ 18, BRIk, AN B 7E SO YE B A w4 ) D RSk AR 2 [ L.

BRPFIAT—MREAR: Hz>10,F

=1 1\7"
Yaw-I(5) -
H iR B p BETA B RPN AL R EREAREAR E R MITRIE
FEX, & AR B A ATt B SR R A T R RE A
KLTE 1850 TG, MELF K Chebyshev F T n(z) KIFFREE T EERK
R MAEATHEEERNIERER ci(< 1) F 2> 1), 8 ciz/Inz < n(z) <

cez/Inz. Chebyshev B TE4THHIF TR, H—F Kk B T PAdE
W ey R co, (BHIERIER 1, B2 Chebyshev HI T A R E e .

x2
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1859 4, EEKXEXRBRR TN (BABE —/NMAERFERHANED 1
XE, b n(z) 5 NERRBEWFABRRER, W TRXEF AN MMERHN T —
MER, XREGREFFLBHREFE. RERAANLELRABNE Vi, #
BESTHRFE TRBUNE, NTTH nz) BIFRFRE T —&FHHNEZ. TH
BAVE L AUR R B HI1EE:.

HE, REBBNFBARPLHTEH BRI LR « BIATIEH s. F Re(s)
it s BISEER, Im(s) 12 s FIAEHE. 24 Re(s) > 1 B, 25| AR

oo

)=

n=1 "~

ERRER AR zeta RYL. X PNRBELEYE, FHTT2A Re(s) > 1 B, BR
s KA ER B, U ELRKHLSRAR A AT IR AL

REW ((s) MITEABIBANE T, BRIE s = 1 BRI, ((s) KoM
Br.s=—-2,-4,-6,--- & ((s) H—FEL KABRTL. HKOFTRBERR
ik 0<Re(s) < 1 3, BRAFERT R, XMXBIRVIEF X, B ((s) KHRETT
o, ERRFRRTHER Re(s) = 1/2 XK, IFELRH AT EL. REFR,
((s) 2MHEERFRYERAELR L.

SZEREHHNREANTAEERTAYERAESL L, HEIL ER#RER
% BB RGERE, WR s = o +it, WAEKIE

1023(1t] + 2) Inn 3 (J¢] + 10)
H,((s) BEZRA XNFEREREFHEMAERE, HREAET, BR ((s) 7TUU#E
PREEREF X, BEEXMREHIREXNE, RUFHHHETRARALE.
KK, BRAEMTH R — SRR, ATURREIRER
Shp=z— Y T+ KEWAW,
p<e | Im(p) 1< T
He p BEE, p A C(s) MEBRFE, 2< T < 2. XHE, XTFREW—MA
5 ((s) MEBRFRABRER, AXMRESHEHXT n(z) HHLR. NREX
HRILLEH, Re(p) Bh, MIKRITHG T REELEF. B, BER ((s) T RE M THE
REFR AR EREER.
EREEREFIRSIKITI, 1896 £, EE¥% K Hadamard Fl Vallée Poussin
MSLHIUER T Re(p) < 1, PR RBER. X T n(z), HATAT LUEE

[ T
nz)= [ —+0 ,
@)= m (lnAz>

R A AERKKEY, RERKIUER LMF-— K, BFAE O@'~*).

cz21
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FEREFET, ATLEE

Bl 1/2+E
/ Int + O

RiERHF, HRXAFEAX BT UENREFAE, XRER, R0 HEMAER
HAS TRRRH () FAMMPEERR. Hit, REFVERAITHRRRE
FEHERER.

ERREREAERREN, MIFEERERATEL 4R R
BHMEFFER. EHARIREEFMERT, RARDEESAEREFETH
FMSER N, MAEKRSHEMELT. EELFERWIEN R, HEREM
R ¢(s) BT, L, ((s) FRAFENRE, ((s) FEMF-KE LRHEER
EFRAETASEMTEE. B, KT ((s) BIRKE—RERMEERE, MR
AR RAR K RS AT S

ERSFRRLEN—EZELT, E—HREEFEATROLNRERN AL
—, BRE SRR AL E LB EFTBRUKRNER. W4, BEFMENTHIT
Az — e 21 HENEER, EERZATZHERNEER.

& % X M|
(1] &AM, BAR. BHTHGCERE. Jha: g, 1997

REA: K4
TR 5 A AHETRR
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Transcendence of The Euler’s Constant

BRPr Bt R R R ERT R A E R
M 2R REZ—.

AW REME 1 HBRFEE A T ENEHERER
BB, MBS RIARES M EE S AR
oy, TERCER AL XGRS F RAEENNA. %
BERHEEEERANTRE, B R EWB Nk E %
% Liouville 7F 1844 FE ) T4k, T2 4 19 Hilbert [ 23 4
RS HE 7 AR ERXTEBRER K. Tl
KRRV, A1 —L2E 20 E SR NE, HirE
PR R Hermite 76 1873 SEFTEBAN e HIBAME, DL
Lindemman 7E 1882 EATIEBAKI = KR, EELRBTHESL H 8 BE AL IE A
] R AR . Eid 1 2 5 TAEA KA RS 7, EBREGE BT R BAE T2 &I A
&, 5EFEURZICABAE R LSRR — N BER A ER, (HE1W
AARH o) BB F AR 2, BRhr B AR ) Rt R L L R A st B ORI B &
ZRREZ—. )

MEBRKES n > 1, X u, = 271; — logn.  FH G 4 5l 6 W BT %0 % 51

(s BRTFEASH . TRPHC BV KRITE 1734 4551 A, MR AT RERR Y
RRPrE$L. WTLAER v ~ 0.577215664 - - . BRI EE v 22808 (e R AEFTEGE) 1
S¥rPRETSEBENER. i, XTERD AR Mertens AR

(0 -5) =z (o (gz) 22

e p>2 HEH ETREEHERSE A RN FERMETE, A
Rk B B TR, 3 AR

BT ZREBEAFAMEF T EMTBR, MG E#TEFEH R =R

B B RBEM LRI, & v BRENTCELIGA5E. FEL B, iZEE

BESURIAE T L5t R AR AR AR BEE R A0S P AT BAR 53 7 ¥R BL.  Hilbert

WHH RN T EUBHEFNECHARER TR RTRAEEE,

BRHL
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ATHBTFT AR R R EE L, it S. Kondo ¥ v ¥EHZ] T 20 124L, T T.
Papanikolaou WRER] T4 v ABRLAHELL r/s, WIS s > 10242080,

8 % 3

[1] Baker A. Transcendental Number Theory. Cambridge: Cambridge University Press,
1975

[2] Havil J. Gamma: Exploring Euler’s Constant. Princeton: Princeton University Press,
2003

(3] TR HwI5). b BEHRY, 1957

[4] Liouville J. Sur des classes trés étendues de quantités dont la valeur n’est ni rationnelle
ni méme réductible & des irrationnelles algébriques. C. R. 1844, 18: 883-885, 910-911

[5] Waldschmidt M. Un demi-siécle de transcendance. Development of mathematics 1950-
2000, 1121-1186, Birkhauser, Basel, 2000
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W E fh ka9 BSD 48

The BSD Conjecture on Alliptic Curves

WaflboRER 43 +270% £ 0, HB F : y? = 2% + az + b WHEEXLE
FHEER Q LH—&MEMLE. UL EQ) RRMME FHESEEE SME—
AMEFHEA, TUER ESIA—MINEEEAME EQ) ARBE EFESAET
). EEBEEF Mordell T 1922 S0P T B B(Q) £HRARNK), NTIH BN
E(Q) = E(Q)f®E(Q):, HH E(Q): £ E(Q) P ERM TEMBRNE RTFHE: EWQ);
R EHTERE, EQ); MBRBNEREMLE £ Mk, Rrl r(E). T& r(E) H3E
FOBH, B r(E) =0 ZEANBAEFE 2 =2° +az + b AEFRINEEEE.

KTHEBEEPHANAIFR, —MEAB W (Taniyama) . HHF (Shimura) Fl A. Weil
T 20 42 50 FEAHN 70 FEARINA B £ R HH B AR S SEAE. 78 A Wiles
1994 FIFFH R DR BNHESIZ T, B 20 HERKOHIEH. B—NEFEEEEE
2K Birch 1 Swinnerton-Dyer T 1963-1965 FEfE T KB+ H, FHHEME th& B H
BB EQ) M—EZRE (M E K L B MR ARBEER. SN BERES
RESRER, BOARE 21 LA RBZ —.

XN TFEANE p, WR 403 +2702 T p BR, W 2 = 28 faz+b BREXERR
% F, ER—&MERZ%, DL N, RREFTEE F, PRESR (I L— 1 EFZER),
WHEEI LR E ) L RBUE XA L(E,s) = [[Ly(E,5), HH 2 p FR 40 + 2762

FEETFH, Ly(E,s) =(1—(1+p— Np)p_3p+ P27l T p A 4a® + 2702 B
RBETH, Ly(E,s) = (1—app™®)~}, KH¥ a, = 0,1 Bk —1(Efk o, AHWRE L E
ERARARBULAERTAE). HEHUEHRIAWL - FR -Weil F5A AT 41 L(E, 5)
AIFFHEBRT s FR4iRH, F HSEMREERNEEVBRR. UL R(E) ¥R L(E, )
FA s=1 TR, W BSD FHREH:

(BSD1) r(E) = R(E);

(BSD2) Wi&E R(E) = 0(Bl L(E,1) #0), W

L(E,1) M|SH(E)|
R(E) — |BEQ)®

He R(E) BRI #Zk E B (52) A, SH(E) £ E K] Tate-Shafarevich #, M X
E X (Tamagawa) i (HRX LR & LFERXTHEMERITFEMIT, X
HER).

20 42 70 FEARLLR, BSD S A Bt fE. S T55 48 (BSD1), J. Coates M

(+)
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A. Wiles F 1977 FFEH T: & r(E) > 1, W R(E) > 1(B) L(E,1) = 0). B. Gross
M D. Zagier T 1986 FAEH T: #F R(E) =1, M r(E) > 1. XTHM (BSD2), K.
Rubin F 1987 FiEBH T: X FHERMME LR, R RE) =0, W] (x) FELE
RAEEH, FHEMNBEEHE-NFEEET 293°(H o,b € Z). MATIEHR
H7T padic 5. HHEZLERA Kolywagin i Euler system Hig.

5 BSD HBANE — N ZREGL A, MIERIKE (congruent number)
B —ANEBE n WERRE, B n B2 o,b,c WHEEENEA =ARNE
B n =6 F15 HFERE, BAH (a,b,c) ATHHIEL (3,4,5) F (3/2,20/3,41/6).
AHEFH, NENEEH m, m?n BREKEAENG n BRKE, ATTATRE
n BIEFHTHEFRIEEH. FKEENEREHSTFAKE HAEBEHESF
A% XA RBRIFEFAT 11 HErfrhf. 24 awe ifrE BAafrdEqR
KY, BRENIBRETEMR. KB SHE ML FNBKRR: n AR
RPLENAME L E, - 2 = 2% - n’z 8 > 1|, PHTEFELTEHERK
fi#. 1983 4, Tunnell FIFHILHZN) L R L(E,,s) AEEAZRRXE, SHH
HRKB—MNIFHE: —ANLEEHFEFRIEER N ERKH, LENAGE
222 + 42 4+ 822 = N FBEIE (z,v,2) MAFIE 222 + 42 + 3222 = N FEBEEHER
2 f&. AR BSD BAEN FHE R F, EA, UREREEXE. indi, AMTE
B n=56T7(mod8) B —ERFRY. HXUEERT, AHEFH LRBENMAET
HABYRF HABAER, B UXMEBTE BSD BB T RIEFHK.

HH IR B4R 2 — 4 AR TURACE%E, BSD A8 B B 4R DURSE |, RN
BRILASKE K- BERH—NEEHTHEE.

2 * x M

[1] Birch B J. Conjecture concerning alliptic curves. Theory of Numbers. Proceeding Symp
Pure Math AMS, Pasadena(1963), 1965, 8: 106-112

[2] Birch B J, Swinnerton-Dyer H P. Note on elliptic curves [, I1, J.reine and angew. MATH,
1963, 21: 7-25, 79-108

[3] Coates J, Wiles A. On the conjecture of Birch and Swinnerton-Dyer. Invint Math 1997,
39: 223-251

[4] Rubin K. Tate-Shafarevich groups and L-functions of elliptic curves with complex mul-
tiplication. Invent Math 1987, 89: 527-560

[5] Gross B H, Zagier D. Heegner points and dirivatives of L-series. Invent Math 1986, 84:
225-320

[6] Manin Yu I, Panchishkim A A. Introduction to Modern Number Theory. 2nd edition.
Berlin: Springer-Verlag, 2005
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FRBEHENEE: SMZXEREWAHET

Hilbert Ninth Problem: How to Generalize The Gauss Quadratic
Reciprocity Law

W p AEH, o ABBIFH o A p BR. o MK
B p MK BE, BISHFEEY b, £18 a = b2 (modp).
BRI, o M p FHIEZKFIR. Legendre 5| N—FFF
F: Yo B p WKRBKMEHR (a/p) = 1, BNE
K (a/p) = —1. BHLE 1801 £ (FiLHIR) —PFiF
BT: STFERBMAENETER » M g, (0/9) (¢/p) =
(1) BARZ AR R E R R FHEREWR
XANE R, EHPEHTAMER. AT, KA
REFREHBRESETE T —EBAN. |

BB LREAR— M RENEE, BRAE .
RIAFF—FRERY, WA ZRE BN S EFEERN
B X TFRTERERNAFERA, JUERRRET FR. —NEHERE B
p MZKBRBUK b KFIR (k > 3). FEL L, BLIE 1844 4F Eisenstein B4 H=1K
HRfE, Kummer T 1850-1859 SEEIHF It & RFEIR N E K. WSHiA AN BHRE
ZWAMRE KA. XA LRI B ATEESEE (£ Lemmermeyer B3518] o
EHRMRRANFEENSE IR, RN “FEH BRE, BAETTFEEELHR
Q LB RE. FREFNFIERERH: S KB REUMHIT B HET 2
R RAREER?

FMEYOE K BTUERETRE Q(o), HH o £ Z[z) EH 1 ATHZTN
9(@) = 2"+ an_12" 1 + -+ a1z + ap K= MR (a; € 2), g(z) HIIXE n MEF 5K
K/Q KIS (B K fEAFEEE @ LnEZERNES). 9(z) UM o £ Q LHIE
NEIK. M O F7n K P REEEHSEH RIS, Dedekind IFEF T O B—4
(B #e) B3, H ERBEENME—S R, B Ox P E/ANESIHBAT AT DAME— bR R
FRMNERBERMFN, I EEMTERERORF, XM ERE—R. R3K, 81
EH p £ Ox FAEBMEEME pOx FLARM pOx = Pt --- P, K Py, Py
R’ Ox WARKEE, e; > 1. #1W, Ox/P, & F, = Z/pZ WERKY =, B
Ok /P, & pfi JTTH, fi W P, WIRRBHY HRIKE. BRAIK [er, -+ ,ess froo o, fo]
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HEY p F Ok PHHEER. 2HRBERH—ANEERER: HTF—INEE
MARBEOR K, WTH K M ESHERRRESNEE p £ Ox PRIMEER?

ZBAREERH—NERREBE: p £ Ox PHRMEERN o FB/DBTR
g(z) EHMBR F, LRSBHERE RN, g(z) 7 Z[z) PRATLAK, BT g(2)
MRS p ZEERRE F, = Z/pZ LREIMR, WTLE Flz] PAER 9(z) =
91(z)% - g5 (z)® (modp), HH g1(z), -+ ,g:(x) B Fplz] FHE 1 ATLHLHA.
2 gi(z) BIRECH fi1<i<s), Werfi+ - +esfs =n, R [e1, v eos fie s fo]
A g(z)(modp) I M. ATLLERR: B THBRMNERZI, BNMEH p £ Ok
IR MEERET g(z) 7 F,[z] PRI EBR.

REZR KB K = Q(/9), Bt ¢ hFEY, o = /7 WBIZTRAH
g(z) = 22 — ¢. HTF g(z) = z?(modq), ATENEH ¢ £ Ox THIFEA ¢Ox = Q?
B —ANRERKTS, XHE ¢ £ K Fo8. R p REEEOEE p#£ ¢, WK
(g/p) = 1 BF, ¢ A p FIZKFAR, B ¢ = a?(modp), \TT 2% — ¢ = (z — a)(z +
a)(modp), T/ pOx = PP, XERFANMNAFREE P P, WFB, R pE K F
. X (g/p) = —1 B, ¢ HBE p BFEZRFIL, XA 22 —g(mod p) AL, TR
pOx N Ox MEEME, # p £ K PiEH:. &4 R, TAEANFER p(# ¢) # Ok
PERAMEERE (o/p) WMEFTOGE. BRBZKERRE (¢/p) ()5 T = (p/q),
MALREBT p ] (24 ¢ = 1(mod4) B B p & 4¢(24 ¢ = 3(mod4) BY) HIFIK
K. HBAER, FEE p(# ¢ EKE K = Q) PRIFRBEBMFARARKET
p B D MR, K9P D = ¢ 5 4¢ MR K WARNR. FLE FARHE K
HREWLIER: N FAEE KR K = Q(Vd), p £ Ok THMFER (5. &
. B HREKBT p & D(K) MRKERgE, 9 D(K) £ K HAR, &
D(K) = |d| (%4 d = 1(mod4) i) B D(K) = 4|d|(Z d = 2,3(mod4) ). WX/
RRE, T8N % L/K, MEAXAY KOFER 5 SR ZE Ok &
BNEHEME o £ O, PHRBEEMEER, T B BRR RN K ERERHT.

B HATHIE, B L/K ZREOEENEF JURY KA, INEEAHERNESR. i
BT UURY 5 L/K Bi¥R L/K ANB Ry 5%, 3B Erin S e IR (3t
). 1920 &, BARKERE T X THEMT JURY KM REE W, nEsie. FIF
XANEER, Artin F 1925 SE4 H AR TURY 3K L/K B9 B SHRFERZE R B,
MM Artin B RER. RIS % L/ K FEMIURY %, EEHFRZMBELY 9%,
HAE R A BRI ERE. Artin E2ARE, BUMP K% L/ K e’
Bt G = Gal(L/K) FIRFEXR. X L/K B JURT K, ¢ BAERTHE, G K
AARRFHBR—RER (W G FEHERR). 1Y G BRIEREHFER, G HRKK
AHARIRN, XFRRFF—BREMNHE GL(n, K) WEMBFRAFENBRR, K
Hon>2 M GL(n, K) BIGEBT K B n Wl REM R SRIERE. BERT R
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HERM TR, RBRAKRK—NEERE. X T ETRSEUH Langlands J548,
& AR B — ML O RS, NEM A BEE, KL R Langlands 548K
— 45T, B Langlands FEAE ISR R4EHE, 10 Langlands J5AR K — B EE
WATERERHT L RBIEAHET. EWEREELLSEFK Hecke Frifi: “TRA
b RH_XERBHRIAFER, REERES EURE, 7N X ERE
FHRARER. »

(1]

[7]
(8]

2 % x|

Collison M J. The origins of the cubic and biquadratic reciprocity laws. Arch History
Exact Sci, 1977, 17: 63-69

Cox D A. Quadratic reciprocity: the conjecture and application. Amer Math Monthly,
1988, 95: 442-448

Edwards H M. Kummer, Eisenstein, and higher reciprocity laws. Number theory related
to Fermat’s last theorem, Progress in Math 26(ed. By Koblitz N), 1983, 31-43

Evans R. Rational reciprocity laws. Acta Arith, 1981, 39: 281-294

Gerstenhaber M. The 152nd proof of the law of quadratic reciprocity. Amer Math
Monthly, 1963, 70: 397-398

Tate J. Problem 9: The general reciprocity law. Proc Symp Pure Math, 1976, 28:
311-322

Wyman B F. What is a reciprocity law. Amer Math, Monthly, 1972, 79: 571-586
Lemmermeyer F. Reciprocity laws, from Euler to Eisenstein. Berlin: Springer-Verlag,
2000
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Hilbert Twelfth Problem: Constructing the Maximal Ablelian
Extension of Number Fields

| 1900 4, F/RARERE _EEGFEERXRKRE (EE)
 ERBTELN - FEAEERE, KPS ER:
XA () B K, e BE B b £ H e B KB I
- RTE?

i K BREFEL Q WHERKYE, R K
2 Q LMERERNESNR. & L 1 K WEEE, #FH
KCL B LK—NERMW M K— BEM, B ¢
i K A TERBRESS). L ek K BRWER
—ANEE, R Gal(L/K), MABERY 5% L/K KPR
Bt B0 |Gal(L/K)| < [L: K|([L: K] =dimg L R L 1E
h K— FMEZNRES, By K L/K FRE). 4
|Gal(L/K)| = [L : K] B, L/K MR L 5% WR L/K 2T L 5%,
HH Gal(L/K) & (FWR) FIVUREE (BIZZH8E), WK L & K WF JURY K. i
Ly F Ly, R K W TR R, W-E R L, Lo (AP E g RS L, A L, K&
NFIE) R K MIFT TURT . TR BRI, K M8 KR NURY SR E
B, BEE K RFrEARM IURT HRE K K¢, X K RERXY . F7RA
REFTIA IR : S F— 40 K, it Ko BiRM{Edsk? it £ K 2 k&
VR INSRLL 5T H, BURT AR Kob?

REEGET 19 LW BRI TR, £ 19 HEKRKCHERRLENER. 1893 4,
EEBFESEER AR RTELRELE —NERERRE. XOREE
FREFRAFFRBER. 23JVERST, F/RMANT 1897 4 4 ARMRESKR—
A (REFORER) FRARER. ZEBHRT REREREBR EEHLNEHE
1B, HPaEBEARABEARBRHEEE, IF/RMAGSEER. 8RR
HE+ TR, RN THEER Q ME T ERBKRI NURY 8 Q°, Ktk
M TRBEA RO HER.

1853 4F, Kronecker BEEH—/ MW HHEEER Q MIBKFT IR Q2 BT
HHRBMH. FrESEREE Qn = Qe™), K m W EEH. Q./Q RMFR
¥ 7K. B BIER, Weber iEBE T ERIGHT, B Q= U Qm = Q(e™;m > 2).

m22

BTERFADELR Qn B Qn KERBESEILR Qo y, K4 (mnl Bm Fn

IR0k
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BB/ AEE, BTl ERGFRMTTIRRR: B K 2 Q WP JURY 24 B
K BRI TR, XM Kronecker-Weber &

AR E T SRR T, Bugmb IR KB TE 20 tHEEHE 2
KB, AR HEAIIE (Tagaki) T 1920 52K, WAL (class field theory).
YERRBL I — A, BARS HAEE KRB K = Q(vV—d)(d > 1) BB I
IRYFK Kob WA BMAE AL, BN FAERE IR T A/ /RAR -+ = .
SR ZRBUR K, fHIfE Kb B B Kronecker T+ 1880 fERkIR H — 5848, Bk
JEAFFH “Kronecker HEZE”, BHATERX —FAhSS 55— ML %K Dedekind
FfES, LERER ‘BRERTRFEZE”. W+EFEUFHEART Kronecker
XA

Kronecker-Weber ERE—FhEER: KAMN | WLTRH 27 KHEE
BHEE n/m RME 20 RMBFEELOE Q P, B Q KEKF JURT R Qb
T Kronecker HHZ BAY: B ZIREH K B KM TR 5K, N2 EHEEANTAE

FIRRRY f(-) EHEERARIE £ (2 ) BME K FAE. —AHEEH
f(z) MER RS RS, R RS, BRIEFEERNEZTEH v M w,3FAA
FEEH a,w1 = aws), ENFENEE 2, f(z+w) = f(z +ws) = f(z). TRWME
R ny flong, WH f(z+n1w1 +nows) = f(2). 2 niw; + naws(ni,n2 € 2) &
BT E—AN (SR DETFEE, A— M, BN L = L(w, ws). BARAXE
AEBE L CL MREEH a=a+bi(a F1 b ALHE, b£0)FB oL CL, R L
AHBERFE o. Kronecker 518, X EME_IKEIE K, #E a € K, REERFE o
kg L AL L AXUABIKHRE RS f(2), 8 K® = K(f(a): a € Q), Bl f(2)
EFREEEY o = n/m BKERNE] K FEIERE] K B IR K.

FIHE L, BRT B EEEME RO S, FiE RS0k x I RERE
MEH K BB IR, BeqiE s, EFERRE R /KA T i SR E—
ekl (H REHESAE — RS R 2R .

& X x|

[1] Manin Yu I, Panchishkim A A. Introduction to Modern Number Theory. 2nd edition.
Berlin: Springer-Verlag, 2005

[2] Neukirch J. Algebriac Number Theory. Berlin: Springer-Verlag, 1999

[3] Lang S. Elliptic Functions. Second edition. Berlin: Springer-Verlag, 1987
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BiF (Iwasawa) IBIERITIEHE

The Main Conjecture of Iwasawa Theory

W p B— DR N FHEELR o,b, & p° BHFER o — b, WEXENZEP p
BEFEEY |a — bl, = p~=. HHULFEEDR QR 4b, RAOTEE—RFHH, A p #4
B X B R Q,, TS Z a2 &AL T R3] p MEBEHIK Z,. BAF
Zp={ap+a1p+---app" +---: 0<a; <p—1}

2B, FPHI 1,143, 1+3+3% - & Z L7 3 EERETHMEARFS, 7 Zs
+o0

RN Y 3" = - = 5! MAEMSRAESH LETEN. FUR
n=0

1183 T 5LEHRTZEDR KR, ARAREHERERV, SSHHAM p #HEN

R EAE— AR A B R AT T EAL R — K ETL.

TN EES n, MK Z, FOTE 2= _ap' # p" MR, WEEEET

p* RHMITBE S ap', BHERBIIN Z, B 2/p"z MBFES. HHTHXEFRES
i=0

LK, RIBE Z, BR Z/p"Z (n > 1) MH YRR, R, mRERAE—Hx
B (Ao (HINRES . B H%E), AN A, B A, F (BR) B, ABIR
(An) BISEARFR.

HEHEDE AR FERREE 1950 FRE BN —EF R (8
Q MERTK) B z, T IRNERERHER, BELY Z, T KEFFENSE Z,
Ik BEUR, & n IRBMHR ¢, = /7. TTREH 1,¢,, -+, 0 WAME n %
4, BMOREREIR Q(¢n) h o B R, HIBHIE Z[(,) = {ao+ a1+ +an_1(071:
a; € Z}. XRBMEEERFEFERRNIEHHD KR EAHRK. Lk W
REBHI (¢, BME—MER, BAEERARDKeENTEEFTRASBIR2E
MR SE z, 5 RBR TR 4 B 5K

K=Q¢)C - CEn=Q(GH) - C Koo = Q(Gp),

R Ko /K RIMBRLE G BAERMEHRE Z2/p"Z: WMER 0 € Z/D"Z, 04(Gom) = (3
HME LER, Ko/K HMPRE G £ G, WEERE, B p B8 Z,.

HRBBR Z,[G.] MRINAR, BT G, B G ZIEAEBRBHILE, RS
FEFEHRR A, FE L A BWTU Z, ARBFEEZEIF Z,([T)], CHERME
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R %, TiH ERERAERBUIRA 2548, BRIREEREE ABA#HT B, WRFHE
A Z B MRS ERLBEER/REMETME. RESERE A PR EHEBEHN, H
RAE—SBE M BRFEHT A" 5/ A/(p*) M A/(F) ZERBEKEN, HP s
RE—FZHXAFKT T #H p. TARE §f BT ch(M), RUEEE M 4%
WESF X, CRRYE 2, EHE—ZWA

BRI E z, FkKER. Bt K, NEERBEEMRTHE, 0K p B2
A, —HTH, BTEL p B8, ARE 2, BVER; B—HT K./K KNS EAER
e R, W A, B3 Z,(G.) BERE. BT Ko 3 K, B ERKBUE, BATT
LRE A, Bl A, B BRBRG, SEREBICAMINSRRE A, XE—/NEFIE.
HR, 5T Z[Gpn], ATEABRAE £¢pn R 1 — /1 — G (FHH p RERR 1) BE LR
FeiE AL, TR A5 B $45. A RS R BAHBEE C,, BRI F, NHKTH,
Bl E./C, REBEE. ZEEK p 359, SEELBNEHEU, R (E./Ch)p
FHESHYRR £/, R —AMEEE.

EEFERBEHEFBE, PEFEERLRNEERFE) £ ch(4) =ch(E/C). 7T
DEH, A HIRESCREERE, B— M RNARKNR. Mo RE AR L
R MRHTRIZ. WL, 4 C(ps) = (o) (1 —p~) = Y BCEHOHR p 2 ¢

pin

R, ER Z, LRESRY, FAHEABELNET DA Z,[T) —E—%
TR ERER. p 3 ¢ BER p # L FHN—MF, BEI T XN HR A #
Pr#ER. Coates-Wiles 1 Coleman 7E8A 8 Z g 42 TER B LR L THA ch(£/C)

HREMZE - THEEZWRA. Al BATGE FHER R T 2 B A% @E)ﬁ*ﬂﬁ@ﬁ
ﬁ)ﬁﬂ@f‘ﬂﬁ%%\mﬁtﬁ

EEREPMARE—FHERESCEHARMEETR. 7 1972 4, Mazur BT
WHIE 2R (PG L, FRIRH T IR B ERFA. FRAMIURH TF S HAb
XK ERFE, B motive LR EFHE. p #HMP RS LREFER ISR
(Fontaine, Colmez &) X1 T p # BSD J548. Serre S HIEEEE.

1983 £F, Mazur I Wiles {€FHFZIMAREJLMIMEIER T A EEHHE. RA
Kolyvagin FIBRH RIFME, Rubin UEB TR ZXKIER R EFE, HEHTHEEE
FRE—ANFRIER. THAME R EFERIE R B RERAREIL TR KA
HE.

8 £ X |

[1] Iwasawa K. On I-extensions of algebraic number fields. Bull Amer Math Sco, 1959, 65:
183-226
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[2] Mazur B and Wiles A. Calss fields of abelian extensions of Q. Invent Math, 1984, 76:
179-330

[3] Rubin K. The main conjecture of Iwasawa theory for imaginary quadratic fields. Invent
Math, 1991, 103: 25-68
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BIRM /R (Abel) #%#8Y Davenport FH

Davenport’s Constants for Finite Abelian Groups

H R Abel # G ) Davenport ¥ D(G) B EE T RKIER/MNERE k. /F
8 & B G BT ay, - a0 BEFIEZHIFRTFS), BF {1, k) K3E
FFRIER D ai=0. WFARYE Abel B G MLHREH Davenport 4 D(G)

el
RAEGHERHEF RN E LR

W G A n Brinik Abel B, /£45 a1, ,a, €G, BT G F RE n MRRAITE,

R

SO:O, s1 = ay, 32:a1—+—a2,-..7 Spn=0a1+ - +ap

L E RS, El]ﬁ()éi<jSTLﬁf50=sj—8i=ai+1+"'+aj- Ft D(G)
77 B D(G)< |G

Davenport H¥GEPE T H. Davenport £ 1966 TR —IN TAE: X FHEARKEN
AR Abel B G MAEHE K, HEEAPATATHEIE R T R EEKHE
A& Davenport FH D(G).

SHF n BB EE Z,=2Z/nZ, BN D(Z,) = n. Olson IFBA T D(Z,8Z,) =
on — 1, W G K r A Z, WERK D(G)=1 + r(n — 1); XMEAEKHWZ
SMRPBREBEREM. KT 1 AR Abel B G EFRHKE TR
B Zny @ -+ ©Zn, MR, HH 1 < nijne|- - |nr, 7(G)=r 5 exp(G)=n, 2 FINY

# G MBERIES, RITEEX d*(G)=)_ (n, —1). 3T Abel p B G, 1969 &F
i=1

Olson ABH T HIFH T D(G)=1+d*(G); 1992 & A. Geroldinger 55 R. Schnei-
der IEHETLHT BN 4 WHPR Abel B G EE D(G)>1+d*(G); 1969 <E P.
van Emde Boas 5 D. Kruyswijk iEBAXr KF 1 KA Abel B G HAER
D(G)<exp(G)(1+In(|G|/exp(G))); 1994 £E W. R. Alford, A. Granville 5§ C. Pomer-
ance A XA RIFHB L H 4 Carmichael ThESL.
FHHHEKE—NEELERE P. Erdés, A. Ginzburgh § A. Ziv 7E 1961 F&
KT IRELZK EGZ BH: KA 2n—1 ¥ Z, PIUFF a1, ,a0n_1 DEEKN
n REMFF. BERIFEA T Caro K FdFEH: X THM Abel B G, D(G)+|G| -1
REB/MOIEEE £ EH/KA kI G PUFFILEKRN |G| WEMTFH. B3
D(Z,) = n, ZMERERE EGZ TH. 2007 5 C. Reiher B EEERASEA
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EFVEUEM T 1983 S48 M Kemnitz F5AH: MEHE Z,.0Z, TKA 4n-3 KTE
FHlbaEEKN n HEMTH.

EGZ TEAWE AR . Olson iEBANHESM n MraRikEt G HKH 2n-1
FITTEFH a1, ,agn_1 BATRE n MEK TR i1, --- i FEEH a;, - as,
&F G BT o, ILFERFTH—PER i < -+ < i,. Grynkiewicz iFFH T T
BRI EGZ B#: B a1, ,a2m-1 €Zy H w1, ,wn K Z, PITHRERTF], N
B n MEBTIR i1, i, HEWB wiai; + - + woai, FTF. NEFHEK
BT EGZ EEMTARBRAHE: BERKRER{a1(mod n1), -+ ,ax(mod ni)} &
HENMERKREHR 291 BF 2q, X)L ¢ AEERE, WIHMELK ¢, e €27
WEQ, - OEEFEIMEE Y a=0A  1/n=¢ B k=2-1H1

tel 1€l

ny=---=ng=1NEERHRRE 2, EH EGZ EH.
& ¥ X ik

[1] Alford W R, Granville A, Pomerance C. There are infinitely many Carmichael numbers.
Ann of Math, 1994, 139: 703-722

[2] Erdos P, Ginzburg A, Ziv A. Theorem in the additive number theory. Bull Research
Council Israel, 1961, 10: 41-43

3] ®#Z. A combinatorial problem on finite abelian groups. J Number Theory, 1996,
58: 100-103

[4] ®E#R, Geroldinger A. Zero-sum problems in finite abelian groups: a survey. Expo
Math, 2006, 24: 337-369

[5] Geroldinger A, Schneider R. On Davenport’s constant. J Combin Theory Ser A, 1992,
61: 147-152.

[6] Grynkiewicz D J. A weighted Erdés-Ginzburg-Ziv theorem. Combinatorica, 2006, 26:
445-453

[7] Olson J E. A combinatorial problem on finite abelian groups. I J Number Theory,
1969, 1: &-10

[8] Olson J E. A combinatorial problem on finite abelian groups. II J Number Theory,
1969, 1: 195-199

[9] Reiher C. On Kemnitz’ conjecture concerning lattice-points in the plane. Ramanujan
J, 2007, 13: 333-337

[10] #ME{3. Unification of zero-sum problems, subset sums and covers of Z. Electron Res

Announc Amer Math Soc, 2003, 9: 51-60
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Cheeger-Goresky-MacPherson 5538

Cheeger-Goresky-MacPherson Conjecture

Hodge BWERE R EARER AR P L TZOMA. AMTERER:
M TFREBER B LEHNMKER. 1982 5, Cheeger-Goresky-MacPherson X Q¥
FH L2 ERVELLRAE X LRV (intersection cohomology group) AT T BEEEMH:
WIRFSY, HEHRE T —RIEEMIEE. &0 H SR

B’V RESHEFRPH—IMREE, v BV BENAHRKNES. vV EH
*tF Fubini-Study EE W L°2-de Rham LFRABETS Vv WA X EFEFEERR
FE?

HH Cheeger, Hsiang, Pati fil Nagase F AW TAET 4N, A LFFAEAE V BIEHCR
M 2 BRI, BFA BRI R E B S AE T Fubini-Study B EB7ER X ERIA
BR— N IEEEH Kaehler &, UUZE T 58% Kaehler /¥ LI L2 B LHEE#E
3 v/ k. N Donnelly-Fefferman K L"2 f&i+t, T. Ohsawa BRI FAR T X
— M, HUEH T A& S RIGLIEERK Cheeger-Goresky-MacPherson 5548, Z& 5
AILE, B AEER, BREF —BHBIRER.

X X B

[1] Cheeger J, Goresky M and MacPherson R. L2-cohomology and intersection homology
for singular varieties. Ann Math Stud 102 Seminar on Differential Geometry, 1982,
303-340

[2] Ohsawa T. Cheeger-Goresky-MacPherson conjecture for varieties with isolated singu-
larities. Math Z, 1991, 206: 219-224

BmA: K165
Rl K%
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Chern-Moser BY—| )8l

Problem of Chen-Moser

i Cartan-Chern-Moser ¥ 2 — AR B SLr@lhim Mc o %, 78
R ELEFMPH T, H—ATENAZERNTERE, XEATEEEHBRER
A T EA K R BRI RHRK. % n > 3 I, Chern-Moser? i TR I
thEKE S FFEE, HACEIHMS =EHMKAZE. HRERNME S =0
YAMNH M REBWEH4EM TERE 6B™; 4 n = 2 i, LRI iRKEER
%, HAGH Cartan MEAPNATHRKE PV A, EXHHEET, M+
fif Chern-Moser 5k& S(8K n = 2 B Cartan HIEKE P) AFH A, BRI
(CR) i (umbilical point)?. B M KN AELAS AT R, KT REHRINE
BT M B CR BY SRR, N EFTESHNEAMLEHA M AFER CR 41, 124t
TEEFRANGR. AN, 588 UARKE, BRTERE, I SH P=0KE
¥, B T EARLE R — AN EE RN ). X RE KHEAN Cartan-Chern-Moser
KB BRARIEFESR. FL b, PFERARGRNIEREEE H3M
R— /MR (ellipsoid) FTELCLAFM. BT, Webster T B 551 —LLSEA
B &8 R 3h MR TAE, BT n > 3 BF O™ LA MEHESEEE T
fAIF A BISCER (5], —NERPER C? FR— M EHEARERAX—HH 5
Webster K@ EBRANEIRRZ, 7E3CHR [4] F, BATEH T C? HHR— MR AR
HEF 4R

Hamburger FI—/NEHE P R R3 F R B ST ™ A 220 ANk
A BAIARSIEREBFE— CR B Hamburger . FTIHE, RI1IETT
THT ) 9] R« :

EFE 1 C? RAEMERRNAERHETZDERA CR AT

B Chern-Moser ZEfRAI 12 BRISCHR [2) FIRHEM THEKHE 2, RENREF
R
Bl 2 BREFEEMTRAN=Z4EK CR R, E8&H CR KA?

IEf Cartan-Chern-Moser-Webster 25 Hi B AR#E, *F—AN1] Hk B 3@ B
¥, E—NMEF R ME, FE—NRERNREY, RS HERNEAL TR, X
—HEE XN REIHER AL HEREE. FRXEALT ML N EE R
JEH) CR S5HIE T2 EMBER, BE— M EEFEXWIE.
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% XK

[1] Cartan E. Sur les vari\’et\’es pseudo-conformal des hypersurfaces de ’espace de deux
variables complexes. Ann Mat Pura Appl, 1932, 11(4): 17-90

[2] Chern S S and Moser J K. Real hypersurfaces in complex manifolds. Acta Math, 1974,
133: 219-271

[3] Hamburger H. Beweis einer Caratheodoryschen vermutung. Teil I Ann of Math, 1940,
41: 63-86; II. Acta Math, 1941, 73: 175-228; II1. Acta Math, 1941, 73: 229-332

[4] Huang X and Ji S. Every real ellipsoid in C? admits CR umbilical points. Trans Amer
Math. Soc. 2007, 359: 1191-1204

[5] Webster S. Holomorphic differential invariants for an ellipsoidal real hypersurface. Duke
Math J, 2000, 104(3): 463-475

B’BA: ¥ %
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CR #!/AY Bonnet FIT4a)@#0 Siu BYINLEIEM
AT &2 B B W 1 1) @

CR Type Bonnet Rigidity Problem and The Supper Rigidity Problem of
Siu’s Isolate Sigularity Point

Bk M A MR R FRBEMNEAME, B8 f MgBiEUcCR? 2
ik, WE MM M HESERG, ¥ EBREE _EAERENN AR, B4
M F M HE—ARIMEZ). PFEE—NMREKERR T, 8 T(M) = M/, XHREZ
HLF) Bonnet RIMEEE. 7E CR U, BAFREHKEAUE Levi JEBILK CR F
HiF, WRKZ E RZRAUEER. ZEX—J5TH, S. Webster 7E 1977 £EiFB T i CR &I
i) Bonnet R :

R (M, p1) F (M2, p2) & 0B FEHENMKREHCH 1 RN CR FRE
K%, XE n> 5. WR (M, p1) 8 (M, p2) & CR R, MACHIHEHEE—
MRIEEZEZS). BIFFE T C Aut(0B™) £ T(p1) = p2 B T(M) = M.

XB, WNF ot FH—ANFRE M AXNER pe M, BRIIEX M Ep A
[) CR 48 CRu(p) H TSOM HIEES. 4 CRy(p) 5 p ALK, A
M M E—A CR WK, I M KEERE 2CRy+1 B, AR M —— @l
HEK CR FHE. NTHA CR FRE My M My, H p; € M;, BT (M,
p) CR BT (Me, po), MRFE—NN (M1, p1) B (M, po) JEIBERE F, £
B F(TWOM) = TOOM, B M c 4B” B—ANEMERK CR FHE, B
fIIFR M B CR KEXCH |, R I =n—1- CRy. X8R [1]. [2] ¥, BRINBIET
k < (n—1)/2 Bt# CR Z! Bonnet Wit EH.

R, BABREXEXTRERMBE k< (n—-1)/202 BELE. RIILR
15, BREBRZ AR RS, & 1T o REAKX. R0, RIIEEHE
k= (n-1)/2 RERAB|—ARE). FEFUIHE, T K RETREE F R

BRE 1 R (My, p1) M (Mo, p) BRIKALE OB™ FREFCH k KB CR
S FRE. WA TERK b, BE—EF (M, p1) F (M2, p;) HAHE—ARI
PR 7

KT CR FRBEIRE RN KRR — NP R, XERE A RHK
B PR A AR (links). B, XIXBFRAE KR AES A REBRTFIOL
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RTT MBS — AR R, B3R (3] B—AE R, RITEB3 CR S
B WEERTEAENTRNEEHTEERZNER. H—FH, —RIUK, wRR
FAAE ST e BEER R, BRATARHED (V1,0) 1 (12,0) NELES. R
M, % F#H Kaehler EREF —EMXTHRKEHMEAEFMFHERRRE,
Y. T. Siu AR$E M0 2 BN B EE, SR H T T i e -

jEI8E 2(Y. T. Siu) fR® (V;,0) Cc C" REMBIHENE, £ 0 R AHICIHIE
Ptk BERZE DR 3. BE M, = Vin{|z| = ¢} IHRKIHEE. B VL\{0}HE
—ANERR 0 A5EEH Kaehler BE, B53CHR [4] A MK HHRELT. B
M. BARRT My, BMARER Vi 5§ Vo RELEM?

8 & X &

[1] Ebenfelt P, Huang X and Zaitsev D. The equivalence problem and rigidity for hyper-
surfaces embedded into hyperquadrics. Amer Jour of Math, 2005, 127: 129-168

[2] Ebenfelt P, Huang X and Zaitsev D. CR submanifolds embedded in hyperquadrics.
Comm in Analysis and Geometry, 2004, 12(3): 629-668

[3] Huang X. On the mapping problem for algebraic real hypersurfaces in complex spaces
of different dimensions. Annales de L'Institut Fourier, 1994, 44: 433-463

[4] SiuY T. The complex analyticity of harmonic maps and the strong rigidity of compact
Kaehler manifolds. Ann of Math, 1981, 112: 73-111
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FEIER (Griffiths) [E17R

Problem of Griffiths

HREVTRBEEEN TRZ —RKENMHKEHE. H¥E L K. Kodaira Bt
NARMERBATATEESRE LESALANHKERE. XTI Kodaira K
EIEHE B AW BEMNEF, Nakano 5 Griffiths 2 HI5 I T HFAR K IE 2 AR
RHEBR THNKEKEHE. Grifiths IEEIBREAEMAN Chern HZEKEEHH
TEEMA—ANEZHTRBSZNEANIEZAENKER LR EEK. T Nakano
EEHRPEHEREEAEDASZAEMANEAT—NMEZRE LRIEEK. A
Nakano IEEF#EHH Griffiths IEE, RZMAR, MIHEELNER R BN, £
1969 £E, P. Griffiths $&H 7 T ) 6 i :

FANRERELELHRENAREE (ample) B, AU ER Griffiths E5E
).

Griffiths |7 BifE iZE & O .l Umemura 7E 1973 SEER, M—BER W E B
. HRBIL B.Berndtsson, Mourougane-Takayama & 7 SEF KR, MBA1EF
HT ZHEASERITHIRMA (determinant bundle) KIFK BRI R Griffiths 1 Z /).

&% X W

[1] Griffiths P A. Hermitian differential geometry, Chern classes and positive vector bundles,
Global Analysis, papers in honor of K Kodaira. Princeton: Princeton Univ Press, 1969,
181-251

[2] Berndtsson B. Curvature of vector bundles and subharmonicity of the Bergman kernel.
arXiv:math/0505470v1

B’EA: K3
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MR EE (Hartshorne) 5518

Hartshorne’s Conjecture

RBZAERE LW BRET REMBXRMEN, ERKTE LW REZRIE
& AR (ELE, IF, 24, 2T HEERMER. MEREKEX—, &
FEREREEER, MEAN S AH . E . 245 EN. B2 R
HARBENWE. EHERE LE4REN—ERRHHEN. K124REAR
RSN, EXNTRIE EREHEMG T Bl ARE). — Mgk R
AR ERER r N EMEMNMEERN TN T REZRINEM), ZfnEAR R
SHE). BE, MEERHEZR P £, AMIEEEBERN T EHEAS SR 2 |
BMN

ERERFEZE P (n > 4) EHEASRK 2 RBIENR—NMEERER
i) . Horrocks fl Mumford! F-1973FE KM T P* LB —NMAR] R 2 RERE
M. BIBRCAIE, AMTERSNETE 4 U EMEREZ R EREFEARL2MH
EM. Mumford ZEMR &2 2 5 181 W _ERRZAFLEM: BB RS (ﬁﬁ) JUfATp &
BRBRME. 19744, Hartshorne e H T FiRF L5134,

Hartshorne 5§38 %n > 7H, R ZE M P LREMEK 2REMENIE
BN AR ER.

SCHR [5] PR T IRE RN L B — AR, ZHEREN— SN ER
BYn > TH, PP PEECh n - 2MEBRBETFRE X cPr —EREER, X 2
BN 2y M H, RS, R X B ME BIEE X WA K p BRI
1, FEENEp MVEFHEREEEMHEZR. AAREKIES K, X BEEXY
HNHE N ENFRERR I(X) EFTUH2 MFRETRER, XRI(X)E
7 X HENFBHFREZANES. Hartshorne E2FE R ENFRETHE X K
FHd > on, W4, X iR — aMEMERELEE.

Barth 1 Van de Ven® IEBAINEXNFTH n > 1, FEP* LR 2MEBNE,, fF
BE,RE, FFEYHEP c PP+ LIRS, MAFTERE, HESHEK. XN
WHE5R T A11%) Hartshorne S48 {5 0> Grauert A Schneider”) W& 5EW n > 5 B,
Pt ERdEERER 2 MEN—E RSB, BN 8] FEHA—MER, B
ERBERE. n > 58, APEFWET —EBAYHMBK 2 P HEN, HEAS
K c? > dep. MEXAMFRAAL, BLAXEIFH BN EEHREM.
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Horrocks 4 T — AN EAR K ERIEHRES . MIEH P (n > 2) LK
REME RSB Y ENSIERES L, H(PLEKR) =0, XBi=1,--- ,n—1,
E(k) = E ® Opn (k). fEA—MER, ERSHE S BN EREIEEANFEP? C
Pt ERAIRE). BH —E ARG H T AR - EEARNE, EALRAREE
] FH A 34 1] v 2 UE B Hartshorne J5 3.

Hartshorne JFA8H L MR, MERNEBMAK 2 X, Hartshorne JFAE T LI
R — AR R ), SRR TR R Z TR, HERXMIE AR R EME. THE
BAIN BN REEFTUEERZN R (BITR [9]).

W Fy, Fp, F3 & Clzo, -, zn) FENMFREIMR. MR 6 MFREI Pu,
P13, Pi3, Py, Py, Pos T8 Fy = Pi3Pys — PisPy2, Fo = PuPp3 — PisPa, F3 =
Py Pyy — Py Py, B Fy, By, F3 /2 2 < 35EFF (P;) FIZAMRKR T, WK 1, B, F &
FrRATHIH).

MR Fi, B, B A—ERF KK, WAER P; BFKE, B EEH=EAFXTR
HOL, TRABRATBIR Fu, Fo, F3 RATFIH.

Hartshorne SR MAFELR &n > 7, I, R, Fs £Clzo, -,z FRARE
BARTFHEFFREMA. WRMEM i, Fils=1, Foloi=1, F3lz.=1 BITFIFHK],
H4 Fr, F, F3 RFKATHIZH.

MNMMETH 0 > ri, PP R - IEA—ER SR, EER, N. Mohan
Kumar 28 AZEHFE(E 0 2 B3R 5 R B0 L T ARtk mEMA.

& X XK

[1] Horrocks G and Mumford D. A rank 2 vector bundle on P* with 15,000 symmetries.
Topology, 1973, 12: 63-81

[2] Mumford D and Fogarty J. Geometric invariant theory. 2nd ed. Berlin: Springer-Verlag,
1982

[3] Hartshorne R. Varieties of small codimension in projective space. Bull Amer Math Soc,
1974, 80: 1017-1032

[4] Hartshorne R. Algebraic vector bundles on projective spaces: a problem list. Topology,
1979, 18: 117-128

[5] Okonek C, Schneider M and Spindler H. Vector bundles on complex projective space.
Progress in Math 3. Birkhauser, 1980

[6] Barth W, van de Ven A De. A decomposability criterion for algebraic 2-bundles on
projective spaces. Invent Math, 1974, 25: 91-106

[7] Schneider M. Vector bundles and submanifolds of projective space: nine open prob-
lems//Algebraic Geometry, Bowdoin 1985. Proc Symposia in Pure Math, 46, AMS,
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1987, 101-107
[8] Grauert H, Schneider M. Komplexe Unterrdume und holomorphe Vektorraumbiindel

vom Rang zwei. Math Ann, 1977, 230: 75-90
[9] Tan S L. Integral closure of a cubic extension and applications. Proc Amer Math Soc,

2001, 129: 2553-2562

BEA: EpA
BERFEXSP



152 - 10000 MR « BEH

{R& (litaka) J5%8: C, ..

litaka Conjecture: Cy,

EREILMH— MR TFREES KW+ O REZ—RHEHEXBERIRER
(Litaka Shigeru) & HKIFR: Cn.m (B [1]), ZHRABTWT: WR VoW
RIEEAREEZ BIRIEHR (proper) Z4t, n = dim(V) B m = dim(W). BE& ~ K
—RA%E V,, = 7 (w) BEEK, WETHAERX: «(V) 2 (W) +£(Vy), TE &
R/ (Kodaira) 4651,

ONEGER EREULMH R — M2 ERRES. iR X B—EEHER
K, W wx & X FHHRTELEA SFESEEH m > 0, R w§™ KEBAETZER
I'(X,w®™). WRIMER m > 0, #HF ['(X,w®™) =0, XERITEX X RIAFPER
A k(X)) = —co. B, RATEW MRRFE—NEEE m > 0 £ T(X,0®™) £ 0,
BiXA C— MEZRM—HE so,-- -, sve1 (N 2 0), MATLE X BRASN R H
PN (XA om T X B Zariski FFFHEEF & X, R BUR AR AF EBU).
BATEX X BI/NPES «(X) A% m BURPTE IEBHN, X 2B o TR
AEERRKEL, HIBEX —co < £(X) < dim(X). WR «(X) = dim(X), X 1Y
B — R B 2.

C,,1 & Enriques FI/NPHREE (Kodaira) SRS E K 4r 25888 (WLICHR [1)).
YV oW BRBIAENN, C, . O HESSK 1. Namikawa Fl K. Ueno Bt
UER (WLSCER [1]). ZESCER (2] F, % » B RE /P ARTERMHE LK, Ueno
BT Cso. BEELZH¥FK Viehweg FE3CHR (3] FUEM T Cpno1. TECHR [4] 7,
H A% K )| X BF (Kawamata Yujiro) BRKIE T —EtR/MER K FZEMTT
PIHEH Cnm. BEJE, T FIELE K Janos Kollar (Princeton K%¥) iEBH T4 =
HI— AT ER—RBIRT, Cm IEFH (JLICHR [5)).

BRBATKRIVREE R AL Titake FRREHRKEE, Z2AMAME
HIL—EFRRSERE. fli, HA%E Fujino ZE3CHR [6) FIEAT X4 » MRS
—BRAERFRAK Albanese ZEHFT, C, AL, MBITER T T X —HREFER
Albanese 4R R (HICHR [7]).

BT EAEOUMA R /DRRE R IEFERRA T REH R, B C,m EIRE
BT REFRN. SBEREE, A4 Titaka FFEMEFYE. BIMISEFE —RKTHE
S BRTEIXANE I BT 7 A EE TR
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1]
[2]
[3]
(4]

[5]

[7]

& & X

Ueno K. Classification Theory of Algebraic Varieties and Compact Complex Spaces.
Berlin: Springer-Verlag, 1975

Ueno K. Classification of algebraic varieties I. Comp Math, 1973, 27: 277-342

Viehweg E. Canonical divisors and the additivity ---. Comp Math, 1977, 35: 197-223
Kawamata Y. Minimal models and the Kodaira dimension ---. J Reine Angew Math,
1985, 363: 1-46 '
Kolldr J. Subadditivity of the Kodaira dimension: fibers of general type. Algebraic
geometry, Sendai, 1985, 361-398, Adv Stud Pure Math, 10, 1987

Fujino O. Algebraic fiber spaces whose general fibers are of maximal Albanese dimension.
Nagoya Math J, 2003, 172: 111-127

Fujino O. Remarks on algebraic fiber spaces. J Math Kyoto Univ, 2005, 45(4): 683-699
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1<H (Nagata) 758

Nagata’s Conjecture

FEARBULAT R, S ACH 28 R o ] B thy R i B4R OB, RTTAEX MU
WILRF —HEL B‘Jﬁ)@&ﬁﬁﬁ%, Nagata BHEBERPZ—.

B’ f(r,y) REFIZEBNEREZHN, EE_ENEZH C? PHRFRE
& C W— % FHEHAREHME. & d B f(z,y) FIKE, WFF ¢ h—% 4 KFE
2, iR d K&k 3t ¢ HER—K P = (a,b), fla+z,b+y) MEFRE—LLH
R, REEMARRBEEMIELN C £ P ANESR. BR C LEAK
BEHRKRTF, NEFKRT 1 HREHRAITA.

® d,m,n BREEN=ZABRY, P, , P £ C? LATHBAUENS, BIFH
REZRELE, TARER—F KK EFFN R BRIVAREHFE—F X
ek, HAE P, P, IE—RNEREARNDTF m. BEEH, 24 d K/DEHEXFERI
LA—EFE. B4 n=23m=1RNRFEIKEL NEL) HELME.

Nagata 7E 1959 FEMW JFH T X n B—MKT 9 ML 2 &, WE Ll
ZHH d KMERFEERN—NVBELEHR d > mr. FIFHXSE Nagata HET —
M FEAH T Hilbert 55U ) BT E HIEIEF . X R —I0E B AT RHERR.

BEEHER n > 9 XMFAREER. N4 n =4 8, BEE-NZREHERX
g(z,y) £ P, Py, P5, Py R g(z,y) TR, 2 C A g(z,y) BXHK =Rz, N
C fE P1, P, P5, Py RINESEHANT 1, B d > mr AL RIEFEFEREE,
n=9 i, HRWAKIL. Nagata FEF—RXERBFRE THFE: 24 n>9 5
WRE LHEAAH d RERFER—MVERGR d>myn X8 n A —ERTE
ETTH. X RE A Nagata F5E. J5RIAEEF B EHES B TIHHE:

Py, Py B C ERAT—BAEENK, mi,--,m. B—HERE. BRUF
fE—4% d K&K C, B 1<i < n, C & P, KNEREANNT m, W &2 >
mi+ .-+ m2.

TFRRFEZXNE—RAFFERA Nagata FFH.

Nagata FFREF WM TR : © WHTHTE, EH L LEFEMR Hilbert 210U
BrRTREIER: @ BEARBULM AREEF DR ml LIk X E A BB I,
@ TEEFMARBULATAER RS, 7B ERR R T Nagata FFRERIFR.

B Nagata RIZ 8IS HHEIT 50 ERADHFEFRXEUERXMFEBRAEIR
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BETh, WA NERE ROIRENE, EEL MK Nagata FHHES R IR
. SO R — LB WS RER Nagata RN AFRHNZFOEIE. TR (5]
RAMBS MRRAR — M ER RSN, EHEFIBIBHE .

X x|

[1] Evain L. Une minoration du degré de courbes planes & singulartités imposées. Bulletin
de la SMF, 1998, 126: 525-543

[2] Ciliberto C, Miranda R. Degenerations of planar linear systems. J Reine Angew Math,
1998, 501: 191-220

[3] Harbourne B. On Nagata’s conjecture. preprint, arXivimath.AG/9909093v1(1999) 1-6

[4] Nagata M. On the 14-th problem of Hilbert. Amer J Math, 1959, 81: 766-772

[5] Xu G. Curves in P? and symplectic packings. Math Ann, 1994, 299: 609-613
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Tate-OQort 0] &R

The Tate-Oort Problem on Group Schemes

B G A= n T, WHAER g€ GHE g =, KRBERPH—AMEEE
. BT AT BB ZIANFE: @ ng: G — G ARY g g", W ng
BH {e}.

XA LTRSS XA — A IR

B ® G — S AFMRFEFEBE, KEH n, @ ne: G — G AW n KFE
K&, BEE ne =0 (Bl ng &3t 5)?

XELR Tate-Oort [ (WICHR [3], X THME B XA TS F R (1]
FISCHR [2]).

XA R ARSI E 5 T LA ISR B AR

EX W RANFRAMTHIF, Hbh R AZER. d p: AQr 4 - A A
A& a®rb—ab (BIN A BI3RIR). % 6: R — A AHKAFRS (HIbKE REE A
HKIF¥*H),:A— A, v:A— ARr A, e: A— RN R- REAZF BIAFFSER
R RITLRIFRE), WL

(i) (idga ®gv)ov=(r®pida)ov: A— ARr A®r A (“REERE");

(i) (e ®@pida)ov = (ida ®pe)ov=1ida: A - RQp A= A (“KRENLTT");

(iii) po (¢t ®pida)ov=po (idg ®rr)ov=060¢e: A — A (“KRIEIL"),

FR A N R _EM—AHopf K &. WRMKIEH

(ivinov=v:A— A®r A, ¥ nla®rb) =b®ra,
TFR A K489

Fitn, & G B—BE, A = RG], Bl G £ R EHERS HPrxiEBm
a1g1 + - +argr, ai € R, g; € G, INEIZSFBREOARM, RIERRF G BFiE), U A
BA—/ Hopf RELH.

E BRATTURREEBAR (1), () M (v): ® A FA R ERAMT R, £
AP = Hompg(A, R), Bl A IXHERE, T v MIXHEAH AP B“HRE"vP . APpAP —
AP e FIXMB&H P - R — AP, (i) YHISREL P MRS, W (i) W 2(1)
AP BB TE, & (iv) BT AP BATEIR.

— AR T/ 20 # Hopf ¥
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W AN R EH—A Hopf ¥ WAEREEH n, 4 4. : AGr -~ ®rA — A
KBRS a1 ®p -+ ®r an = a1az -+~ an, BT H ¢ JFGHSH. ¥, B v WU
M H v, A—> AR -~ ®gA. B na=paovs: A— A. IR Tate-Oort 855
F Hopf REMIBE SR LIRIE N :

iBR8 © W| AR R EM—/NAC#: Hopf R # A 64 R BFEMTF R, £
TR na(A) = R?

Tate-Oort RIRTE G — S ARBLEMENEE HREKESHA (v) L)
AEERNER, iEHE Deligne FHK), HPEETRENED. FF—BEE, R
EHMREAHEEE THRERNE S, ik N +EEERTERERE.

B T _ERAHBRE K E AL, Tate-Oort HETE FHBERMLFEENER:

(A) S h Q- B (AREMIES, R £ Q Ky ),

(B) S HANMEE (AREHIES, R RENR).

8 % x|

[1] Demazure M, Grothendieck A. Schemas en Groupes I-IIT (SGA 3). Berlin: Springer-
Verlag, 1970

[2] Oort F. Commutative Group Schemes, Berlin: Springer-Verlag, 1966

[3] Tate J, Oort F. Group schemes of prime order. Ann Sc Ecole Norm Sup, 1970, 3: 1-21
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Tate Conjecture

AREE A FAFAREE R i LRSS, REULAFHH— N EERERZE
LR AT AREUEK LR R E RN T 2R, EARKILTHE Hodge 515
RXFHKMEE B, ERKREBILFAHEIANSH KRB RZ Tate 518

Wk RERERKE, & 2 k KR8, X &k EK » S8E8RER
B (RS k WEBEERNEY, HI(X 01k, Qo) £ X @k B i Bt £ adic LA
B.AEY B X WEXTE k ERENH j FATFREEE, RITGEIRUEBS

Tr : H2X)(Y @4 k,Qe)(n ~ j) — Qp,
XE (n—j) £ n—j K Tate twist — ® Qp(n — j). X/ -BRET 5 PR HI st
H*™9)(X @ k,Qe)(n — j) — H* ™9 (Y,Qq)(n - 5)
BE, BRK N
H*"=)(X @ k, Qe)(n — 5) — Qe

R¥E Poincaré X {HEH

Hom(H2™9 (X ®% k,Q¢)(n — §), Qe) = H¥ (X ® k, Q¢)(4),
EEHRREBS N NE HY (X o k, Q) (j) FHR—NTE, RITREINTER vV
E XK EFEAE. Gal(k/k) VERE HY (X Q% k, Qo)) £. AHEIFH Gal(k/k) TE
HY=9)(Y @1k, Q¢)(n~3) LHAERF A, i B _EHERBLES Tr. BREIBET AT Poincaré
IHAEHEES Gal(k/k) K/EBMZE, BrLh Gal(k/k) £ Y & XK _EFIEE EKE
RSP, B AV(X) B HY(X @ k,Qe)(j) FH X BIKRERH j WEXE k Lk
KA FAREER L RARERK Q MEZHE. Gal(k/k) £ A/(X) EFHERTEA.
Tate(3CHR [1]) B8R HY (X ®k k, Qo) (j) FEE PN Gal(k/k) M TE —ER
A(X) PILER Q HEHE.

WA Fl A, £ k _EI Abel %, Tate FEEK—MNESEBS
HOIIlk(Al, A2) ®Q — HomGal(E/k) (HI(A% Qf)a Hl(Ala Qf))

XU, XL Faltings(SCHR 1], $FAEME 0) A Zahrin(3CHR [3]. [4], #F1EME p)
UESE. Faltings HIIXIH TAERARIERH Mordell B RRBK—F.
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Faltings G. Endlichkeitssétze fiir abelsche Varietédten {iber Zhalkérpern. Invent Math
1983, 73: 349-366

Tate J. Algebraic cycles and poles of zeta functions, Arithmetic Algebraic Geometry,
New York: Harper and Row, 1965, 288-295

Zarhin J. Isogenies of abelian varieties over fields of finite characteristics. Math USSR-
Sb, 1974, 24: 451-461

Zarhin J. A remark on endomorphisms of abelian varieties over function fields of finite
characteristic. Math USSR-Izv, 1974, 8: 477-480
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Cohomologies on Harmonic Bundles

®’VEERE M™ bk n R FEEEN; S, XHENT M™ HEEX
B — R HERR:
p:m(M™)— Gl(n,C).
W M™ REIHREH p REBHFRR, ¥ Donaldson 1 Corlette HIZR,
V EER—ERNER v % D £ V LEFEES. [FHEAER o, Cartan 4
fRLLR M™ BRI S, AMRES i FIHB T

D=0+0+4+60+4,

He 5,3 HHIR (1,0), (0,1) BBAHET, 1 6, § HHRBET Hom(V) # (1,0)
®X, (0,1) BR.
4 D! =0+ 0, FR'EHR Higgs HF. HRPIEM Bochner A3, AMIIF

(D)2 =0,

KA, (v, 5) B 2gim BN 2N E, 0 E ErAdiFES 1 R, Herd=o.

W, MIETH &R R FIRLIEM (quasi-isomorphism):

1) VP — ({A(V), D}) = A%(V) 25 AH(V) =5 A2(V) = - 0);

2) {(B),0n} — {A(E), D"}

XE VPRV HFEBHEKE;: A(V) REET V ) BXHE; 0(E) £
BET E fedi: BRAKE; AYE) BBMET F K BRHE.

F 1 FEARIEWE Poincaré5| BRHER; B/ NUHEM R Dolbeaut 5|H
HIHEL.

R R M R—RUEIERE, DANEIERERE - NMELSRBRTT
FI T, LEEREER B

X T RBUSXAN A, A FES EmMEMHRE: FRAETERESEHR vPul,
HAK|MMRAMNER L2 BBk

E2 (1) %V £ Hodge &M, H M™ HAREHLEET, Zucker 4H T 58
AREE (WO 2); FERER T, B—# 44 Cattani-Kaplan-Schmid (5 W.3C
MR [3]) 1 Kashiwara-Kawai(Z WLICHR [4]) JUILUERH, 58 —FF48 Jost- # XU -Zuo
R (S 3T [5)).
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(2) 4 V & Unipotent RN, H M™ ARE ML, B Jost- B X
-Zuo iEH (B RICHR [6)).
(3) —fIER, HETEBE ML R

& E XH

Cheeger J, Goresky M and MacPerson R. L?-cohomology and Intersection homology of
singular algebraic varieties. Seminar on differential geometry, ed. S T Yau, Ann Math
Stuydies, 1982, 102: 303-340

Zucker S. Hodge theory with degenerating coefficients: L*-cohomology in Poincare met-
ric. Ann Math, 1979, 109: 415-476

Cattani E, Kaplan A, Schmid W. L? and intersection cohomologies for a polarizable
variation of Hodge structure. Inventiones Math, 1987, 87: 217-252

Kashiwara M, Kawai T. The Poincare lemma for variations of polarized Hodge structure.
Publ Res Inst Math Sci, 1985, 21: 353-407

Jost J, B X B8, Zuo K. Cohomologies of polarized variation of Hodge structure over
quasi-compact Kaehler manifolds. Journal of Algebraic Geometry, 2007, 16: 401-434
Jost J, % X &, Zuo K. Cohomologies of unipotent harmonic bundles on noncompact
curves. Crelle’s Journal, 2007, 609: 153-179.
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BB (Grothendieck) FRIETRE

The Standard Conjecture of Grothendieck

1949 4F, Weil 7l 3R 36T PRI HRBUB ¢ Rt
JRIFEAE, BN PRI e AREOER ¢ RER A ER
b5 R RO EANR BB, Weil FIRTIEH, b TIEHX
R, FERBAREEN ERFEE. IMERELY
| DworkDPl, Grothendieck fl Delignel!! #FBH. Grothendieck!®!
| FEBF Weil J548 1R T AR AR, e B aEa L,
BT motive B, W4, motive IS —EHIGFIEHARM

¥ BUURRRE.

T w X B b PORREBEAREE ( RS k WRFIER
R BRRE, HI(X, Q) £ X B i Bt f-adic LA, X 5
BETREFHRRER X NFREE, S5EANTREEER _LRIEELE cup
FRRE X H £ it sp . .

L: HY(X,Q) — HF(X,Qy).

g H2(X, Q) PHAEH i HFREEARK Q MESMA AY(X). AT HE,
XERNIZEL Tate twist. 3% X FI4EERE n.
AT EBEP NS ER. S— 1 EB4FRA Lefschetz

FRAEFEAE, Hard Lefschetz B (SCHR (2] 4.1) PR
L': H" (X, Qo) — H™H(X,Qr)
FF# (0 <4 < n). Lefschetz FRAERAE G 2 WLk
L% AY(X) - A" (X))
Rt (0<i< g) BTN Hodge KRS,
PIIRY i < —723 B, A%(X) N ker(ZP~2+1) FE KA
€ (1)L ¥

RIEER. 3 X BAKMESE REUEN, XMFER B Mo

FRERE R R L IRZIM L. BB Weil 5548, M E#EH Frobenius 7F
e B AR _ LR RE LR B, BN ABUESD algebraic cycle
numberical equivalence F1 homological equivalence F& [E—/MEHr R R.
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& £ X M

Deligne P. La conjecture de Weil I. Publ Math IHES, 1974, 43: 273-307

Deligne P. La conjecture de Weil I1. Publ Math THES, 1981, 52: 313-428

Dwork B. On the rationality of the zeta functions of an algebraic variety. Amer J Math,
1960, 82: 631-648

Griffiths P and Harris J. Principles of Algebraic Geometry. John Wiley & Sons, inc,
1978

Grothendieck A. Standard conjectures on algebraic cycles. Algebraic Geometry, Bombay
Colloquium. Oxford, 1969, 193-199 ‘

Hartshorn R. Algebraic Geometry. Berlin: Springer-Verlag, 1979

Weil A. Number of solutions of equations over finite fields. Bull Amer Math Soc, 1949,
55: 497-508

B/EA: & &
w7 RF



. 164 - 10000 MRHEMED » $FEH

KT E£ANEHErIFE

Conjecture of Holomorphic Bisectional Curvature

LAXNBHRAR LA P RHALE Riemann EHFEZE Riemann JLATHHHE
AEARE. FF—ANE Kaehler JiTE 420 0UER 2R P48 IR, A4 3L 2 A A F]
EFRE G20, iIX~ZH Mori, Siu-Yau iEBAM] Frankel 5. X TFIHEEE, B F
T BB

B/ 1 HEERN2aNEENIEERSTEE Kaehler WiTE % X 44 [F ik
TREKEKZ .

BE 2 REARASEIE R T & R EIERE K Kaehler MEA—A Stein

Frankel 5548 DL & _ETHIBNMERE, W BAEE Poincare-Kobe HEAL & F7E B 4
BIXTRE, BT LA B RR AT BB AL ) . JEEESR, 2T Ricci I, B4 1 MBFFEL
BT LR, . Ni M Tanl? {FAZERRERFR (pole) KT, B4
B ZIE B, R R — stein . MXTFEAE 2, B Bl /L P ERFLMAHE,
HERMEXERRERET—EIEE.

& X X |
1] i, PEE. /U3 Y. b5 AESHEE HARH, 2004

[2] NiL, Tan L T. Plurisubharmoric Functions and structure of complete Kaehler manifolds
with nonnegative curvature. J Diff Geom, 2003, 64: 457-524

BIEA: B0 F
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EME5EEMILER % RS
When does Tight Closure Commute with Localization?

B (tight closure) B2 H M. Hochster 1 C.
Huneke 7E 20 “ERT K BADRH), M)E, ZEIR AT A
FI— N RGP AR, BAX AN FRER IR, 24
THEARBFHIRABEER TR, 5)UE, BRagNA
BT AEILA.

MIERBRA 2 REAE. & R 2—MEERHEE p >
0 HIRMAZH Noether 3£, T & R M—ANEME. 1 MEHSG
I B F e A

I' = {f € R| FEEE t # 0 (EAAHER g = p° #0H /9 € 10}, s

Her rld B R WHFTE 9, f e I ARER RACKREEAER: # SER
HER— M REHH T8, BE FAML:
(871" =8I,

B R AR E R S RS, C. Huncke EHEER ME+ZFPRK, X2
A IFE R S R R ER I S — R L B, oA MR EER T RANA
TR Z —. 763X 20 EA, FREAN HERTFR— B8 AL, S0 (2] R+
“ERE TEAHEHMPIA L, 5, XF—EXEN T, 130, K. Smith( iEH
T#E binomial 1, Btk A RILE.

BB AR B AAL? Brenner 1 Monsky ZEARATT AR IEA K RKISTRR 1] F
R, HEATTHRE T — AN =Bl RE I, ZAHETRERLERNTR, Fla, &t
JREEAT AR HIFA A R R

& £ x

[1] Brenner H and Monsky P. Tight closure does not commute with localization. arXiv:
0710.2913v2 [math.AC] 29 Oct. 2007

[2] Huneke C. Tight Closure and its Applications. CBMS Lecture Notes in Mathematics
No.88, AMS, Providence, 1996

[3] Smith K. Tight closure commutes with localization in binomial rings. Proc Amer Math
Soc, 2000, 129: 667-669
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The Finiteness of The Associated Primes of Local Cohomology Modules

SRR BAKT I MES. —BAFEER, R/ RV

RATBBR R BR—NEFRALTHA#: Noether . M Z2— N RE p £ R
M—NEHEE, REE M H—ATE m 8 m FHFWT Anng(m) B2 p, U
FRp & M M—MHEREE M WHEAEREERILT M WIFEHRE, fln, M
MM EREENHFERE M NTEFETFARNES. 4 M 2ERERN R &
B, M AEAREMIEERER. EARE RERME, ZERA—ERL.

BREABERT LARKE. B& R 2—NREHK, T2 RH—EME M E—
MEBRERK R, M KT I HWE « NI EFREE ByM) FILASHE X7
=, HPH—A &

H}(M) = lim ExtR(R/I™, M).

JRER LRSS ARE) LT R ERERE BUIR SRR, SRR RS EEAME
A. #ln, 7T RE_ERRECRZIEE K 5. RESHS (R EREEER
HISECERE SR [2]). A, 168 R &, R EREE—RARERASRN. X
{548 530 L F B A T ST A A B B R B R .

ELTHARBEK C. Huneke ZTEICHR [3] FHRH TH KRR L RVAER — 25
AFFRRE, MW RE R LEFRAEA—ERE MR, BREAEREE—E
REHRA. ZAMEEIET Grothendieck B—AN 5T /R¥B_E FARBL RIS, 4
R EAEFIENREIAE, C. Huneke, R.Y. Sharp 1 G. Lyubeznik iEBXANE
BEMNK). EXHEKIHRERT, — M REEBRZ1LE: Brodmann 1 Lashgaril!
BT X HY(M),HY (M), - NEREGE, B—MARERERM R LREER
REERESIMHAERER.

AT, Katzman® MXAMFEAH T —MRE. W, MR LFR
BERAE A R B AR AR FRAE BT R AR AR R, B4 588 L R AR 2 M R S
WEHAEREROFRET XK. A L, XAMERBL? BEAHEEREER
ML, /M RERK MR THR? FEMEZRABERTINTBEHR
.
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Brodmann M and Lashgari A. A finiteness result for associated primes of local coho-
mology modules. Proc Amer Math Soc, 2000, 128: 2851-2853

Brodmann M and Sharp R Y. Local Cohomology - an algebraic introduction with geo-
metric applications. Cambridge: Cambridge University Press, 1998

Huneke C. Problems on local cohomology, Free resolutions in commutative algebra and
algebraic geometry. Res Notes Math, 2(Boston, MA: Jones and Bartlett), 1992
Katzman M. An example of an infinite set of associated primes of a local cohomology
module. J Algebra, 2002, 252: 241-246
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Calabi-Yau #RZ B IR EIAE

Chern Number Inequalities on Calabi-Yau Moduli

B M B—1H 3 FRA-TEMREE XKEER, 4802 m. & HA
FIgRT M BEE. BR v & M LK) Weil-Petersson ER. ZE3CH (6] #, ff
HFEEXT

w' = (m + 3)w + Ric(wic),

o AETEER XANEERREMBEFNMS UMTHER. FRXANEESRERAN]
WA 18] 5 30 53 LA RS

N2 18] 3 1 0 AT AR (K34 BT Calabi-Yau 4% (8] R4 R
REFH. HABE-Weil BRIEHEE. Douglas- FiEEIFE R (3] FFH T8
[E] R FR-Weil FER IR EERE . fEX—MENA, WEHEH, £— MR
WF, TUARTFEHER Calabi-Yau 3 ERB K NEBREGRE. Calabi-Yau 26 )
Br-Weil ERBIA —ANARTE BCOV FE LA MR LS. EaBEH
MR ) SRR, BCOV BRI UAEE4 B Zinger!®) 7E 2007 4F
FETZR Zinger B THED BRI

BV HRE ERBRBEAER TR RS JUAMREZ . W EFTR, #57 Calabi-
Yau ZERIMEEASXEEYENER. SE—MEEZRHE.

% X H

(1] Bershadsky M, Cecotti S, Ooguri H and Vafa C. Holomorphic anomalies in topological
field theories. Nuclear Phys B, 1993, 405: 279-304

[2] Bershadsky M, Cecotti S, Ooguri H and Vafa C. Kodaira-Spencer theory of gravity and
exact results for quantum string amplitudes. Comum Math Phys, 1994: 165: 311-427

[3] M. Douglas and [ #). in preparation

[4] H¥#, BES, & )18 —. Analytic torsion for Calabi-Yau Three-folds. J Diff Geom, 2008,
80: 175-259, math /0601411

[5] LiJ, Zinger A. On the Genus-One Gromov-Witten Invariants of a Quintic Threefold.
preprint, arXiv: math/0406105

[6] Lu Z Q. On the Hodge Metric of the Universal Deformation Space of Calabi-Yau Three-
folds. J Geom Anal, 2001, 11(1): 103-118
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[7] Tian G. SmoothnessoftheuniversaldeformationspaceofcompactCalabi-Yau manifolds and
its Petersson-Weil metric. Mathematical aspects of string theory (San Diego, Calif,
1986), Adv Ser Math Phys, 1987, 1: 629-646

[8] Zinger A. The Reduced Genus-One Gromov-Witten Invariants of Calabi-Yau Hypersur-
faces. preprint, arXiv:0705.2397
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Quantum Layer Conjecture

AR —ANRERIELES LA — N EEERE. N TFTRBERBREKE, FrE
R AR AGE, BIR sy i E T RIBTH RS A i N e RO A (R IR E B 4L k. X
FTrR&EERRERKY, BRESRNE. —BEH, UL ERE SR Mg
AP W T —REBHEIEBEREKE, SEKESR—AZE. B, n ERAZ
K R — N

ENMRYERFRS, MIBHTETFENRE. ETER —MFLNTEEIE
BhiE. EREXWT:

BiE = R—ZLEZRKN—NEEIERMHRASD. BRIMBR © KB _EAX
ERELFTELERNTF. KK o B—MRPRES, WRINEXETFE Q 4=
FRAEA T o EEAKT o MRKES.

o B—MHANEAEEFRERE. HEREXT Q B Dirichlet IM{ELKMH
HIpr SR B F B i e, RATH TR, X TR KK, SigMEEIE
FOL AN, EXEERT, ESREEN. BR, XEEREYE FRREHR
).

BATRLEBI B E . B Duclos, Exner, Krejeirik!! 25/ TAE, BATRE T T3
BETERHE:

BHE BRI EIT=Z4ETEH—EEEERRANE, £S5 ELE—

EARLERTE. BHR QR - EXNETFE BRKE © KEHhE mE

/ |K| < +o0,
b
) Q RIFESRERE.

FESCHR (1] P, BN ARAE Bl

[ <o
by

RO TRIER T. FTURAIEREIEHE S RKBRRATUT. F@8HE,
FERHFNENHLT, © KHMIRE: S RRETFi. EXMEEIRR
BRI, ERXMERT, BIIHEE TH = ERTEARSEER. BE, 5T
R ST Hh, BR T AR/ BT CASh, BRATIXE EATIAETC S5 328 b B BT A L/
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FESCHR [2) 7, =5 = B— YT EHR, BT REEEE TIESE. 7308 [3)
T, RITEH TH PSR

X2 XH

[1] Duclos P, Exner P and Krejtitik D. Bound states in curved quantum layers. Comm
Math Phys, 2001, 223(1): 13-28

[2] Lin C and Lu Z. Existence of Bound States for Layers Built over Hypersurfaces in R
J Funct Anal, 2007, 244: 1-25

[38] Lu Z. On the ground state of quantum layers. preprint, arXiv:0708.1563
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Resolution of Singularities

T RABHERRELAI P —ANERNAE. & X B—AIMATHARREE, S £
CERFET RN FE. URE N ETRNATAREE v RIEESH [
Y - X F7E (X -S5) ERRBIRMN f1(X-S) Bl X - S WFH, WK (Y, f)
A X KWESKAY BT S —E£ X WEWATE, 5 RN EHEBE.

—AMB B R A HR B, XRAT SRS, R EENA
ANB B EEIL: © RE SN ERFEERN, BAEM —MEREIRES
—ANEFAEE, N EEF RN EREUE, HRPUR RN T4 € RS R SR
Q@ HTEFARYEENRFE TREYEE, BT SEEIEET R E LR S
BAEA R AR M AR RIF R

M X REHE 1 NEARERESNE, £ RS ERE LK H
A PEAMERI AR AL B X NERE 2 NERBEE R, N TEBIFE
0 BB, 20 42 30 AR E Walker F1 Zariski #5 HUEH, X FHEIBEFEARH 0
M1 Abhyankar 7E 1956 SE44 HHFHA.

7E 1964 4F Hironaka JRTGE R, MiF i T HEEEFER 0 RIAEREE
FIERRE DT SBHEHBRFEN. BTXIAHK TAE Hironaka K18 T Fields
¥ ARG SURK, IEBEE B, MREENAR. FXR XA —SUREJLA %
FXHHAE IR T KRB AL, € Hironaka HIAEH]JL 4556 2 E KR 1/10.

BEBFHEA KD 0 B A AR B B A b IR R, BT RARBULA
BERKPRBRIEZ —.

2 % xXx M

[1] Abhyankar, Shreeram S. Local uniformization on algebraic surfaces over ground fields
of characteristic p#0. Ann of Math. 1956, 63(2): 491-526

[2] Danilov V 1. Resolution of Singularities. Kluwer Academic Publishers, 2001

[3] Encinas S, Hauser Herwig. Strong resolution of singularities in characteristic zero.
Comment Math Helv, 2002, 77(4): 821-845

[4] Hauser Herwig. The Hironaka theorem on resolution of singularities. Bull Amer Math
Soc (N.S.) 2003, 40(3): 323-403
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[5]

Hironaka Heisuke. Resolution of singularities of an algebraic variety over a field of
characteristic zero. I. Ann of Math, 1964, 79(2): 109-203

Kollar Janos. Lectures on Resolution of Singularities. Princeton: Princeton University
Press, 2007

Zariski Oscar. The reduction of the singularities of an algebraic surface. Ann of Math,
1939, 40(2): 639-689
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Rigidity Problems in Ball and Algebraic Domain

R TE 18] A SE RS TR 1) R B R B A A R R LA P B A Yl fB 2 —
X FIX — ) R R RS MU X — IS A 5 K%, EETEERush %,
15y JLAT | Lie BEEASBRMNATFHENEREA R, MEREESARET
Nl ) — M R i AR R, X E A A FR R B B, X — )&
R SUAT PR 7 AL AR e TR A ST 85 S0 CR BRET. ENM1RIFEAE, Bl
R RIERHI ELFE, Bk CR A ZEWEFEMHAEEY. mWRREEREN
XFRE, AT AN CR AR REFHAE AR, B3 — ke XM TR,
X AE R AE 4 BT B8 B SR AL BEX 28 ) . 3X — ARV SR N BRAESCER [1) Y, FEHEN
R T — KB AR R H . X AP CR MU R Ai 24t T
—F A

Liouville B # B~ ZMKINIMEHE, ERHUE n > 3 i, R® FRMFRE
B 3L TR B — € & Mobius ZR#R. fELZ HAM CR JLMTEE A, 4 H) Poincaré
R ) BB SR BAT, SRR RSB, MR 082 F— BT oB2
B—hF, BBAE—ER— o A&LEBE. B Hartogs-Bochner 3IEFREH, € X
7t 0B% L% CR(24L) MEPAMIEHFEIIK B? L. AL, Poincaré EHE Y B2
FESERELUME, MREEMAERE B2 F— M, N—ef—NRektt
M H—eR B2 fEFEMWE. 1F 1978 £, Alexander?! 3B Poincaré H95E BLBET
THI, EBPT TREZNEE: 3 n>1 06, X0F C" FHBEAIR B, EREH
B AR R — A B R

ERERH, N F—MERGHESR L, 3R LRI Kobayashi E&F, Ln B"
R—&HE N, I H B K8 FWHIE N BRI ELZ. Fit Alexander
X —EREFRIT B (n > 1) B H G RLMARB AR B~ TR NHE. B
—fHs, ATHEM B™ B] BY KBS R—/N R RSN, R EE B
h R ML B BY PR ST, SO (8] HATIA T B2 R AR EHNEK
Z (A R AL BT RS, MUER T X »n > 2 B, \ B™ 3 B+ [ RAe S
&, MEZRATHBILR, W—ER— N2, XERMNEHPWE, T
N E SR BR G2 B R RER, BT RIS TE S WA Liouville Rk E . H ik,
Webster ¥ E BN TERMEFL T, LA o paT B A FBMRIE. &
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Webster 2 JGIX— AT TAERFECHR [3]~[5) . £ (1] F, BRATFAH
5 EERAN TS ARKTE, EH THA N < 2n -2 B, M B* 3| BY i
RIS, WRARE PR, —EREWEN. XHRIEHA T HFER¥FRAE
20 142 80 AEAVIR IR IA iHl /. X BN FH ok &gk, BRIk
TR BEREA CR ARE. XTREAEE FHEJLA KRB RK -

B 1 REFE—NDIEH o <2, FHMEMMN B® 3| BY(N < 2n-2) Kl
Beaipgt H co RIRBA T, — B ALK ? R X —H R E/ D o KR
LRE?

B 1 MEBERBEETE o < 2 B, C* eI HIIE IR B AFABA 1R AR A
ST —EJLAE B

FESCHR (6] Y, REL T BRSER [Al &4t i — AN B L gl figyr 7 —A4
TR e, XA RS IR F¥ R AR SRS REH T —A
SEREMIHIR. UMK (6] S RENL T 3 N <n(n+1)/2 B, )\ B® 3] BN HIiES
SEBLST A R B B AR, T X AN BRI A o B B 1) B 2 B k.

B 2 RE M, cCr Ml M, c ON BRERE _LMBE A X, HARE F 2
—AM M Bl Ma(1 < n < N) 9 CR B BITBBERI A5 N -n XK
EEEH ¢, 18 f WRE My £ C AW, BA—EREEYS? H—F, B BK
t=38t=2?

B 2 FRBZ A TRERI - E5RESCXN «. MR « ATKBRT
N —n, R 2 T HICHR [7] FrigeR.

N >n(n+1)/2 B, A B ] BN(N < 2n - 2) BB A EH 54
SR R, XEBSREFEZ RN SHERSRINEIEHE, X2
fEBRIEN R 2 BISRER.

55— AN R ) T 5 B R A [ 43 R 28 (R P BR S R 2 [ 238 it IR
b

iB)Z 3(D’Angelo) R M, M, F f W R 2. ik f BREEK. T4 f
BXATRERIKRE R E /D ?

Xt TR 3, SCHER [7) FISCHR (8] FHI— AN IREGHESI BB R T A5, TR [9)
8 Forstneric I TAESHER] T F N BWEHFIRKF. BATAEGE X MRE e — 1
KF N —n B REF44.

2 XM

[1] Huang X. On a linearity problem of proper holomorphic mappings between balls in

complex spaces of different dimensions. Jour of Diff Geom, 1999, 51: 13-33
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[2]

Alexander H. Proper holomorphic maps in C". Indiana Univ Math Journal, 1977, 26:
137-146

Cima J and Suffridge T J. A reflection principle with applications to proper holomorphic
mappings. Math Ann, 1983, 265: 489-500

Faran J. The linearity of proper holomorphic maps between balls in the low codimension
case. J Differential Geom, 1986, 24: 15-17

Forstneric F. A survey on proper holomorphic mappings//Proceeding of Year in SCVs
at Mittag-Leffler Institute. Princeton, NJ: Princeton University Press, 1992

Huang X. On a semi-linearity property for holomorphic maps. Asian Jour of Math,
2003, 7(4): 463-492

Forstneric F. Extending proper holomorphic mappings of positive codimension. Invent
Math, 1989, 95: 31-62

Webster S. On mapping an (n + 1)-ball into the complex space. Pac J Math, 1979, 81:
267-272

Meylan F. Degree of a holomorphic map between unit balls from C? to C™. Proc Amer
Math Soc, 2006, 134: 1023-1030
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BEAE R T = ZhBR 5T R W 14 9] #
Rigidity Problem of The Holomorphic Mapping
Under The Group Action

WFIX — ) B SRR T3 53 JUAT Ak o B b 12 2 B RIME e /iR
G, A1 Gy HZANEEFH Lie B, H dim(Gy) >dim(Gy). BT, C G; A (HE—
FEWFAFER co-compact ) # (lattice), HFHFAE—NPAFE ¢: T — . B
TIRERAE ¢ HBM G1 Bl G, WEARRFIZR? LBEMEBEDR 2 1, B Mostow,
Margulis F1 Mok-Siu-Yeung (£ W3CHR [4]) &R TAE, X—i @ C&E 2 TR I
w.TEROY 1 R, A LR IUME R RERE. BRI ENERMERNE
& . e =], LA Cayley STH. #F Mostow, Gromov-Piastetski-Shaprio,
Johnson-Milnor, Corlette, Mok-Siu-Yeung I TYE/G (CCHR [2] FHREMHKHSH L
B, EARPAFR O EER LR Y Gi=Aut(B"), Go=Aut(BY) FH 1 <n< N, T}
1E G P co-compact H #(T'1) convex co-compact. (JEEZR]® n = 1 B, Mostow M
T &M XA s R TR, B TER R (20008 (1), [2). [4):

ERE R B” c ¢ H BY c N NEfrER AR f ZM B" B BV (n,N >
1) MRS, BRREA—NERTFH T c Aw(BY) B T HE M = f(B")
HAEHTE M L co-compact. BEA f BRER—NEIERA?

Gromov S5 45 AR T W RAFSR B TS X0 th 2 18] F) S5 BE R F B, AR 4 R
AHESL. Corlette IS IREH, 4 n > 2 I THZE Q™ BWM Cayley ~F1H
PRI BR PR 22 B [T M e, B SERROL. (SUHR [2] A X — ) R PR RN AR ).
Pk, 2 n > 1 B, JRHFAER B P HRHE Aut(B™) KR EREFER
X EE—RLE, Mo >2 8, Wxk Q" REHL C BIRMAMEM? L& R
BIIRR, AERNESITRIAE, TR NEPER. 31 7%M Lie BE 7 HIIMA
EXRER, HREELER. RITCELEZR, 4 N <2n -1 K, T-HECEH
Cao-Mok!! GHTHEMER. FEL b, MM (1 KITE, ERZLFES, BAIAIR
FEIENN TR ENER A, 2O MR, FRES f X —H ERZ
HH). Y N <nn+1)/2 B, FIHZRK CR AZR, Ni#F C° LRSS RE]
TS M.

8 % x M

[1] Cao H and Mok N. Holomorphic immersions between compact hyperbolic space forms.
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[2]

Invent Math, 1990, 100(1): 49-61

Corlette K. Archimedean superrigidity and hyperbolic geometry. Ann of Math, 1992,
(2)135, 1: 165-182

Huang X. On a semi-linearity property for holomorphic maps. Asian Jour of Math,
2003, 7(4): 463-492

Mok N, Siu Y T and Yeung S K. Geometric superrigidity. Invent Math, 1993, 113:
57-83

Siu Y T. Some recent results in complex manifold theory related to vanishing theorems
for the semipositive case. Workshop Bonn 1984 (Bonn, 1984). Berlin: Springer-Verlag,
1985, 169-192
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TR LERTE

Jacobian Conjecture

w K AREEE, fi,- fo ARBIE K P8 n TEWRX (B f1,--,fr €

Klzy, -, xa]), W 1, fn BH— V = K™ B B S KRS
f:Vv-Y,
(ah... ’an) — (fl(al,"‘ 7an)’... 7fn(al’... ,an))‘
SEX f IR T R4ERE N ,
fi
) =T 0 = (5.0)

FATHIR det(J(f)) FRA F BIH T pbs7 5) X, (XL 58 S5 SE 423 6] B AT P RS Y
RN X —3). W f BAlHE, BIREREMS g: V - VR fog=gof =idy
XENT K[f1,-, fol = Klz1,- -, z0)), MIBAIGE

J(f)I(g) = J(9)I(f) = In,

Sl
det(J(f)) det(J(g)) = 1.

BT det(J(f)) T det(J(g)) BRZM, ENHIRMRET 1 RELENIHEEH ()
£ K ) WAHRE.

1939 4E, Kellerls! 1545 H FH KRR,

WATLLER ) K ARIE 0 K, | A, . fn € Koy, ,z,] R
det(I(frr+ fa)) € K* W Klfy,- - fol = Klor, -+ ],

F 1 EH K BARE p > 0 B, W ERBEMER » #ARGL, XRE
F—MIF fi=a1+ 25, fi =2 (2<i < n) BIAETSN.

2 FKMRERN M =1, ERFEBRBL, FAS LK £ KA
REMER.

E 3 WRE £, fo BRBITRE, N EREEX n > 2 HARRMGL, X
RHEE—NHIF fi=x1e7%2, fo=¢"2, fi=1z; (3< i< n) BIE4

xFn > 2 WIETE, FERT LR RUEASTIRMR. S THERT LEXE AR 7 B RIS | AT
BEICER [1] T [3]. 1998 4F Smale YEFER] LLIFAEF N 21 HARMERE) 18 NMRE
BERHCEREZ —.

SHER n, Kellerld UEB T M) L AERAERTIE A BIE B 2B, Bl in—
N K(fr,- , fu) = K(x1, -+, 7)) WAL, Campbell? 1FBR T ZEAM T BLiE
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7 (BMBRE K(f1, -, fa) C K(z1,- - ,z,) AP R 5K) BREAL. Wang® UF8H
THETE £ KR < 2 RERERLL. #E 20 tHED 80 4E4R, Bass, Connell, Wright!!]
R Jagzevi B BANE) “ZKFRER” (EAD fi = 2 + he, HF b A=ZKE
W), BRI Y n = 2 B, 3 max(deg(f1), deg(f2)) < 100 WIFEAERRSL. £&
& U0 K ARG f; = 2 + by, A by BIEAELERE < 4 RETAHKE
.

AR, BTEEHEEMER BIW K(z,y, 2] BB REERENE), AR
ZRERNEHETLERE n > 3 HNIZRABLK.

M HRE MR E R NE AT EE LB EFHRNARMARRE R (F
5L BAE 1950~1960 FERR T EHETHIRM “UFHE” | RREFELEFEXK Segre,
Grébner, Shafarevich %§), T BERA B AEERLEFIE N2 K&, JL. #
MR AE¥EE (SEXK [1).

2 & 3 #

[1] Bass H, Connell E and Wright D. The Jacobian conjecture: reduction on degree and
formal expansion of the inverse. Bull AMS, 1982, 7: 287-330

[2] Campbell L A. A condition for a polynomial map to be invertible. Math Ann, 1973,
205: 243-248

[3] A van der Essen. Polynomial automorphisms and the Jacobian conjecture. Algbre
non commutative, groupes quantiques et invariants (Reims, 1995) Smin Congr 2, Soc
Math France, Paris, 1997, 55-81

[4] Jagzev A V. Endomorphisms of free algebras. Sibirsk Math Zh, 1980, 238: 181-192

[5] Keller O. Ganze Cremona-Transformationen. Monatsh Math Phys, 1939, 47: 299-306

[6] Moh T -T. On the Jacobian conjecture and the configuration of roots. J Reine Angew
Math, 1983, 340: 140-212

[7] Smale S. Mathematical problems for the next century. Math Intelligencer, 1998, 20:
7-15

[8] Shpilrain V and Yu J T. Polynomial retracts and the Jacobian conjecture. Trans AMS,
2000, 352: 477-484

[9] Wang S S. A Jacobian criterion for separability. J Algebra, 1980, 65: 453-494

[10] Yu J T. On the Jacobian conjecture: reduction of coefficients. J Algebra, 1995, 171:

213-219
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Hopf’s Conjecture

AR S AL 2 — BRI FUR AR B MBAA TR R, P
EV NPT S

BAREEME S, B LHOEER, BHHA Gauss ME K, MR MEHEEBCE
AHE, Gauss i K BLAT AEEAN I LTS, —NMEA—e REE 1
BR, TR RS —NEE, BT ERUS, FMNE Gauss 12 K g T, B4
EEMEMEEIR, TR 5 MK Euer 7RHH x(S) XK. XHAE Gauss-Bonnet
AR RREZI A M. X E%E Riemann JiE M, Gauss HiZa] CUHES 2R #h
., B Riemann HERKEFTJOE, B REOR 1 th 2K EH RS =A%
F, ¥ Gauss-Bonnet #FRE, EEBEMNRE _ERFS, MiZHXANRER Euler
AR (M) BToE. ERINEIEH RS B2, J5RMFA Gauss-Bonnet—
BRA .

XTEBE PSSR M2, R EAFIEIERE HZER Riemann F&E,
4, "EW) Euler 7-HE0H 2

(=D)"x(M**) >0 (1)

(AR th 2 A, RO AE ). Xt 2K Hopf 4.

Hn=1", WEWE P Gauss-Bonnet 23\, (1) BRI

Yn =20, AR, Gauss-Bonnet $FRER LR, RIS R IE, R
Gauss-Bonnet- FAT, (1) BEAL. (XAMELHFEH J. Milnor fEH )

B2, —feh, 2 i E RS AU E Gauss-Bonnet #HHREKIFTS, 1
Geroch HIR 1. X Hopf FEAEA fe RN AE I A B T FRAE.

Ak, Dodziuk Ft Singer'® @UGAW FH L2 L RIVER A 3RBF I AN A &L

H TR RRE LK) Hodge BRHE BB R/IEEWE, M. Atiyah 5N L? B
WEIS. MW T L2 EREATHRS R AR EBENn M R,

W T 2 HBEEERERMNEZERERE M EHERPRENSFETHRE A
M M/T REFRE. ®HI(M) & M LR L? #5 ¢ BB Hilbert 2. F]FH Von
Neumann fRFL, Atiyah RIS TEPRGEZE ] Ho(M) X5 T AHRM%ES, AT XT
SAEH) L2—Betti 3

BY(M) = dimpHI(M).
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B2 Poincaré XHMEME. FM L2-Betti HIAZ XHIE X T L2-Euler $F1E x(M,T).
EEERE, Atiyah IEH T AEHEZXFBFIK L2-Euler FALREL, H HZXA
AR R ERIRE M/T K Euler FF1E

x(M,T) = x(M/T). (2)

KT L~ EFAKSERER AN A ILICHR [9).

Dodziuk-Singer BB EAIKRRAE M HBERAINCKEARERE L, B
B TREIERERIE M. RYE Atiyah KIER, QIRIA]HETEAIM B2 B4 T UEDIER
TR L? ARERERTAZE:

HY(M)# {0},  HAg#n W, H(M)={0},

Wt T Hopf FEARHIUEHA.

124, Hopf FRNTE— L& T EIRAE, AR thF KRN A
{87 L4E: Bourguignon-Karcher3, Donnelly-Xavier® Pl Jost-Xin(®l. Borel %t3E
BRIR 1 R EUESE T R, MERA Kihler R, TEHAEHE thEERE,
R A Gromov FTUFSEE! | 7ZE3F IEA RGN Jost-Zuol! LA K Cao-Xavier
BTUESE.

2 X x|

[1] Atiyah M F. Elliptic operators, discrete groups and Von Neumann algebra. Astérisque
32-33, 1976, 43-72

[2] Borel A. The L*-cohomology of negtive curved Riemannian symmetric spaces. Ann
Acard Sci Fennicae, 1983, 10: 95-105

[3] Bourguignon J P and Karcher H. Curvature operators: Pinching easimates and geo-
metric examples. Ann Sci Ec Norm Sup, 1978, 11: 71-92

[4] Donnelly H and Xavier F. On the differential form spectrum of negative curved Rie-
mannian manifolds. Amer J Math, 1984, 106: 169-185

[5] Geroch R. Positive sectional curvature does not imply positive Gauss-Bonnet inte-
grand. Proc A M S, 1976, 54: 267-270

[6] Gromov M. Kahler hyperbolicity and L?-Hodge theory. J Diff Geom, 1991, 33: 263-292

[7] Jost J and Zuo K. Vanishing theorem for L?-cohomology on infinite covering of compact
Kéhler manifolds and applications in algebraic geometry. Comm Geom Annl, 2000, 8:
1-30

[8] Jost J and Xin Y L. Vanishing theorems for L?-cohomology groups. J Rein angew
Math, 2000, 525: 95-112
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[10] Singer I. Some remarks on operator theory and index theory. Springer Lect Notes
Math, 1977, 575: 128-138
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EEX (Hopf) [BI7R

Hopf Problem

H.Hopf il —MELRBN.: 7 52 x S2 b, REHE—ANREFE, H45
ERRERLELRER. XANMEIREBEETER, REBTAMITEREEEN
IR EMEE AR,

£ ) Gauss-Bonnet EEEFEA, 7£ S x S! £, BEREBEFEEFBECIE
H IR (MR Gauss #1Z) [EHIE, B 4T Euler FAZE. 7£ 5 x 5% |k
WAFERFEREER. T—NERNRBREER 52 x 52. LR, A5 RIETM

B4 N AR FE RN, (EREFT A, Bourguignon ZEH, ZERFE R —
AR, BH EREMENER.

s, BN IE, FEREEK EBOUAERIEE, RIS A7 BRE AR #
ZVPH ELFEEREHENERE AMIAEEREEN RN T ESHEMEER
PN EREHAT R X ENEBE/ARMEFIAN— N EEEERNER
)8

Hopf [IZA] LA — B — RIS : BN BRI AR
IEATH R EE.

S £ X #

[1] Yau S T. Problem section, in Lecture on differential geometry. Internatioanl Press, 1994
[2] Hamilton R S. Three-manifolds with positive Ricci curvature. J Diff Geometry, 1982,
19: 255-306
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JELRMHINBITE (Dirac) 72 MRRYTFETE )&

Existence of Solutions to Nonlinear Dirac Equations

n BEEFMBRBRY M A Spin W, WHEXNT M _EHIEE R XK IEFRSEM K
HIE SO(n) A Q, FFEE—E Spin(n) A P, FRER Q M_EHER, HE P I
Q WBAERAMA. 1E Spin ML _LFAEEMN P BIMRM (associated bundle) S, ¥R h
BEEM. B M [ Levi-Civita B2 1RFAGE] S £ Spin K% V, LW & X
YERTE S ER—MEMASEF — KB RE T D=en Ve, HF {ea} B M
LHIRM L IERE, «” Ron Clifford Ferk L8, ki 7R Spin MK LW

Dy =Ff (1)

HI—IrERTRRA, HF ¢ € 0(S), BAWE/LM SWERV S 38+ BRI
E|2 i AT R )

Dy = map + Hyge (97, 90%)!, (2)

B, o= (-, ¢m), ¢ € T(S), Hijh = (HYy, -+, HYy), T m, HYy & M B/
WERHK, — =R X Weierstrass 2675 /5 72 B R M X8R T4 7Y
HRERR TR R,

BEE 1 JERFR LR R AEENFEN

FEEHUFFRIE] Dy = 0, B IEBIKH W H T RHA Sobolev 5 A B LR
), AR B E T TIAFEENBFEAEY, X—F LA E. Witten XTIERE
SEB KR L E T A VEIE R — A o 6. M — Bk R R, Ak
=3 (A 0T RR AR, AT LUK T R AL B — A E T TR, B S RE, W] LR B X R
MEAMGR Y, T RERNRE, HNNEESRERMFEY, B—EE
B U AT iRl R, AT U S8 E B N .

BIER 2 hBEAIEAE RN EEN

Y M RBHEY Spin WIEA, M Chirality & FERIFE FHERSY, T
32 &P R AR R R AR 2] iR IR SR R AR AR T SRR B &
RS (T HASERIER) P RIEFFHAN TR, £&EFE ) B+, 43k
FURTET L2, AFERT H: wnHR, 5845 L aT a4 X 95 4R 59 IE A5,
A AT UIE B R B Fredholm 5, B RIMBIIAFAAEERER). X F—RIEL TR,
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AT 15 B A ) AR — AR R, FIRER— N EEM S, P XEREE
BRI LP fh

B 3 SUNEHENBASERERNELENY

FEXTRRES R 2 M R 54 0 & kb e IR MR E A, Hlin@Ex AR
£ sigma BEEL T FHEXFR Yang-Mills 8. LARTE AT, A5 Spin M _Ek
ARSI R ERAEAN.

DY TV v =0, 7(9) = RSV ), )

HA, ¢ REBRIY (M, (gap)) Bl (N, (hyy)) BB, 7(¢) REKIIF, Riy, MY,
SRR N K HRKERMERE R, o e I(S). FIARTILTEBNF twist BB,
WL (3) K—H#tARF AR, =T — B e BN R — N RA Sk i ]
FL, {EE B B TR PR E BB B 3R AR & T R R A B A L.

2 & X M

[1] Atiyah M F, Singer I M. The Index of Elliptic Operators: III. Ann of Math, 1968, 87:
546-604

[2] Booss-Bavnbek B, Wojciechowski K P. Elliptic Boundary Problems for Dirac Operatprs.
Birkhaeuser, 1993

[3] Chen Q, Jost J, LiJ Y, Wang G F. Dirac-harmonic maps. Math Zeit, 2006, 254: 409-432

[4] Esteban M J, Séré E. Stationary states of the nonlinear Dirac equation: a variational
approach. Comm Math Phys, 1995, 171: 323-350

[5] Lawson H, Michelsohn M L. Spin Geometry. Princeton: Princeton University Press,
1989

[6] Witten E. A new proof of the positive energy theorem. Comm Math Phys, 1981, 80:
381-402

[7] Witten E. Supersymmetric form of nonlinear sigma-model in two dimensions. Phys Rew
D, 1977, 16: 2991-2994
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S RELEN

Higher Dimensional Uniformization Conjecture

Riemann B € HEE R RHFERTEEANCEHZ —, CRRAE K
AN FER R I H 1-1 TR B AT F . % B R H Riemann 7F 1851
LA, (B 24 T T R AR S8 ) (BRI 4 At I B MR BRI Dirichlet JBEE). 11
Riemann W} EBHE B Riemann T B B4 € B Hilbert 75 1900 G245 I
% 23 ANREHHRIEE 22 8. A, SPEEEAUR AN EEE Riemann [
WEAFERETERESZN CP REYH C, REALERE D. 7 1907 £, Poincaréfll
Koebe iE# T B4k E EE.

LB EEE 2R, BATTR AT H—NMER. B2 —4 Rie
mann B, BEAEEEMENTEESLEARMKT CP, H C, ® D. R
o, BRTHRBREATNE CP, C & D MEeAFMEPH— BT AT
Riemann [H 4338 1] A 45 4 58 2 (8] Hh 4 4l [R] b B v 1) B B B 0 2K ) 41

AT R AL B B RER R EEH AP M EERE L, —. B7E 20 i
4] Poincaréih CiF FHEEF MR EKZ R R (n > 1) EAIRF LT EANEEHHE
A M EALSAFR. XA R TR S RERTE LK
B&M. 7E 20 L 70 FERNTHBELNABFEH UMM RZR %R LR
250, B REARE I B0 T =AM T

Frankel 55l SANRIESAX0E M EK BB Kahler L 2ARMETEH
A CPr. XAEIE B Mori MM B3 SURTE 1980 224 fRHR.

EREEN SN RESAXGEHEFTEIER Kihler MBLAMF KT
HER AR C. \

EMEEN SNRAREMERRNEN Kihler MEHHEKKZHKIES
HIRE

7 20 A 80 FAWIH, BB . B EM BB SRE T REEHRE. MR
FAf# Poincaré-Lelong FFER A HAERA 24 Kahler B EB MR AARFRIGK A i F 88 —
RS IR B AR AL, 7E 2002 4, BREe-XR/D#E- R EB-SER A Ricei fh
BAERTER R B RUE KT 2 T R 40 e BUR B A E I L. HE, Chau-Tam
FIH Ricei MAHIZE — 4R ERSE.
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JER, EREBHETAERNZEM b, B R PER KR & SONE —B
KA RS MR R R e BB E . RIS, AT B 4 58 — R T
RISAER R BBl

BJE, BT TREEEN. BRMNEANTCHE —HMKX T, HxTHh
R HME SRR iR A ER TR, AMEEERHNRE LR EFEENL
KA FHARAT R BT AN RNE (0 SRR BRI L, XA #E_ B e e KEAER
K17 FHAAAT B L)

& & X |

[1] Chau A, Tam L F. A survey on the Kahler-Ricci flow and Yau’s Uniformization Con-
jecture. to appear in Surveys in Differential Geometry, J Differential Geometry

[2] Zhu X P. The Ricci flow on complete noncompact Kahler manifolds, Collected Papers
on Ricci Flow. Series in Geometry and Topology, Vol 37, International Press, 2003
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Quantum Cohomologies Conjecture on K-equivalence Algebra Varieties

PAMEE X M X A K F4, MREENFERE ¢ : Y - X M

¢ Y - X' 8
¢*Kx = ¢"Kx,

e Ky F8 X BWHETERT. K SRR ARE0EFHE K Betti 3 (S 130
[1]\ 2]). (BR—FRWEEIIFEARR EFAERSEH. B4, BEFE—IHREHE
RIFR SR EATR R ?

BB & B F1 Chin-Lung Wang! F 2001 FE3#H LU TR

AN K FHOAFREAEA FH G EF ELEAR.

KEFET LR, BHRER Y T —FhAEX B/ G, PFFA Ruan b
B, FE—PMRBRRER: A K FHOLERELA AME Ruan LF
A, Ruan IERHLFEREHET 2] orbifold 1EFE.

REFHESHR THANEE M EET EREXRN—NEE . BT
R BLE AR R, BRCEE TIREEERE.

— ZRRMBUHRIESCER 5] PUER: B =EAREIRE NN lop TET L
FIRHFAZ.

Z FHERRAITREE ) NFESCER (6] FUERH: R ERE T — &S Mukai flop
e, WEAMHFRME Ruan EFA.

=. Bl Lee, Lin F1 Wang 7E3CHR [7] FUEEH: n S0 AREUREE T FOLE
flop ZH T E T LREFAZE.

M. BOEMmE. Z2R. RERSHR T —RHH T AN flop, IEFBA T Ruan
FRARFERE, &7 EEEFRRE .

2 £ X H

[1] Batyrev V. Birational Calabi-Yau n-folds have equal Betti numbers//New trends in
algebraic geometry (Warwick, 1996), Cambridge: Cambridge Univ Press, 1999, 1-11

[2] Wang C L. On the topology of birational minimal models. J Diff Geom, 1998, 50:
129-146

[3] Ruan Y. Cohomology ring of crepant resolutions of orbifolds. math.AG/0108195
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[4]

Wang C L. K-equivalence in birational geometry//Proceeding of the Second Interna-
tional Congress of Chinese Mathematicians. International Press, 2003, math.AG /0204160
Li A M and Ruan Y. Symplectic surgery and Gromov-Witten invariants of Calabi-Yau
3-folds. Invent Math, 2001, 145: 151-218

Hu J and Zhang W. Mukai flop and Ruan cohomology. Math Ann, 2004, 330(3): 577-599
Lee Y P, Lin H W and Wang C L. Flops, motives and invariance of quantum rings. to
appear in Annals of Mathematics

Chen B, Li A M, Zhang Q, Zhao G. Singular symplectic flops and Ruan cohomology.
arXiv:0804.3144, to appear in Topology

Chen B, Li A M, Zhao G. Ruan’s Conjecture on Singular symplectic flops. arXiv:
0804.3143
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The Existence of A Complex Structure on 6-Sphere

—A on MR- MERRERFTEREEH, MREFAE—AVINE 8
SGHRER J, R 2 = 1. — MESREM » EEREREREM, R
ERE— R NTRREFIERETN Cr WIFSEN FER, FEEEEGEe4
¥. B, BRE LEHINIEESEM.

ROERE AR, —MIREHRBRBEE—NEEHNFERTR WRE, &
Ik X MER LT ) ? # 4 ) Newlander-Nirenberg I A B (U 44 7 —
MERGEHIR TR TR B &

—HAERMREEALE SN, MH— e . ZEERER, Ven de Van 4
HTIAMF, REERRE LEREEM . FERERRE, ALIBROKENS
HIRTE. B Cayley FHIFRLL, BATTTAE/SERRE e X —MEREW. Rgd
B, XMEEFHEATRE N, — ML E B ENERE EFEETRE
TR GG ? BaiE i, ANEREREE R ? Brd 5 A B8 2 Fr8 X A~
B, Z0ICER (1], [2).

XN ABG5RGFE ARXE, FLRE S EXRENXERGHHERREER
R, RS LA AR R R, iEREERE L5183 RiT & 41
ENFER. LeBrunl® iEBH: FE/NERE L, SHEEEEHENKEREH—ER
AR, XA R SCIR (4] T SR, HE, ANERE L RBEAETHE
IR G ML E 2K RE AR R

8 £ x|

[1] Chern S S. Complex Manifolds without Potential Theory. 2nd edition. Berlin: Springer-
Verlag, 1995.

[2] Yau S T. Nonlinear analysis in geometry. L'Enseig Math, 1987, 33: 109-158

[3] LeBrun C. Orthogonal complex structures on S°. Proc Amer Math Soc, 1987, 101:
136-138

[4] Tang Z Z. Curvature and integrability of an almost Hermitian structure. International
J of Math, 2006, 17: 97-105
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The Existence of An Isometric Immersion of A Surface in 4-Space

EEBMEZIME) C> HFERAMBEERN, MR EHTTRN 2 HFFKER.
RIE Nash KELZEH, AARSREHATUEERA (BBRA) BEM R (B
X)) KIBRKRZEF. X F 4R SR, Nash £ HL H BB K2 RS FER AR
BHRAEME. —NEAEERE: BBE— N HEHT LEERAS NERK K2R
2 S WICER (1] B 22 AN RUEIE BERTE R AT LSS BR R B DY 4 BR G R
B, AR EBRA 2R EER.

WEMEAREERAI =LK KR F. Fla, ELH Hilbert EHEH, (58
#%H) Gauss 1A —1 1)) XH-FEHBMARFERA I =ZLRKZRF. AMIER
B, XUl P AT BLARBE RN B DY 4EBR IS 1A 18 ? Rosendorn UEHA: X1 1 2
FERKFRMEEREARFER, 23R (2.

T FRERBOPME, SRR EBREER. B, FIE Gauss HIEKLHRZ
SETE AT LAZERER A\ B DU 4ERR FC %8 (8] 1 ? Gromov-Rochlin iF B ARk A B
PERR G M. 2 RICHR 2] ZR, HIE Gauss MR SEROY PP HERKKRZE
) )25 BE Bk N R TFAE Y, Veronese ik AFLE—MBIFHIFIF.

& X x|

[1] Yau S T. Opne Problems in Geometry. International Press, 1994
[2] Gromov M. Partial Differential Relations. Berlin: Springer-Verlag, 1989
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3 R L tight YIfEEHIRY 92

Classification of Tight Contact Structures on 3-Manifolds

3 NI M _ER— MG RTE M _E—NRRRRER 1 54 (B
PIPES)E ¢ T™M, Hrh ¢ BREAANTB, XEWES ¢ REH 1 BR o X,
Bl ¢ = kera, WEBANE XL anda # 0. FHXHR 1 BRE M _LEELEE, N
A M BRI M E—AUIEREXT M —NER. M B
e RAERE M KYIA TM RGBT AT UQ), B ANALRRA
M E—=ASatIEE ). Gromov WER, WAE—TT 3 fiiE M, M LUIME I
w5 M LRI K [B)F —4N——Xt . Lutz. Martinet uEBe, HE
—HWER 3 %R M, M NENMIPESKFELRDIBEMEE. 3 ERE
RV EMRBE R P ER AL EHE (overtwisted) B4 i B HIAT tight
FE. 3 R L tight VIMEHKTIRS 3 RIBRIE. 3 ERE LRHRE
HIEHRELECR. Eliashberg IEH], XA E® 3 %R M, M _EVIFEZHH
KRS M bR RREZ BH —A——X 5. X, 3 fiRE L
tight PIfEE M I RIR 2 AT 3 i b VIl ah 4 i O a) B

3 AR L tight VIfSHKIEIRS BIEFEREGIREHRE. X 53, BEFN.
B A EFREM . T ERE AN LRFE Seifert £F4E47[R], H b tight VIfl4EHK
FRARELTR, H—K 3 ERME L tight PIMEWNFERSEEEREHETR
ERk.

SO EHE VIR, U — S0 EFEN R, Wervi g R EF 5.
5 AR R A —AN I R R B U A o B R R v — 1, B — A B
HETSSH, HPEER S EAERARANEVIM IR ? X4 [ 8 5 B
UM T B EAL KB IERR S B BHEERR.

B &£ x|

[1] Eliashberg Y. Classification of overtwisted contact structures on 3-manifolds. Invent
Math, 1989, 98: 623-637
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[2] Etnyre J and Ng L. Problems in low dimensional contact topology//Topology and Ge-
ometry of Manifolds, Proc Sympos Pure Math. 71, Amer Math Soc, 2003, 337-357

[3] Honda K. On the classification of tight contact structures I. Geom Topol, 2000, 4:
309-368
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4 N BHEIMSE (Poincaré) J548

Smooth Poincaré Conjecture in Dimension 4

1904 £, Poincaré AN TR — MREFEEB LY 3 AR —EFKET 3
IR S, XAMRBEFRA Poincaré B, RIFHFERBEPHERRBELZ—. Smale
T 1960 FEUEH] F 4R Poincaré 18, BT M™ B—MNEHCH n > 5 AREFNT
n GEERE S” MEB LD HE, W M~ AT S™. Freedman T 1981 FFUEH] 4
Y/ Poincaré JEAE, B M* BR—ANEREM T 54 WEBCLYL 4 %I, 1
M* FIJET S4. Perelman T 2002 4E. 2003 45 Poincaré F5AEHIUF B ARE.

R RS, Milnor T 1956 ERBL—& 7 #XBEHE, BN
BT 7 EERE ST, BH AU FRT ST EE M M), Donaldson F 1985 £E
RI—N 4 ER\H, ERET CPAYICP, EFRMSFET CP49CP . FAt,
i Freedman. Donaldson K TYERf SRR RY, BIEMET R* BEAMSFRT
R* WIEIB . B Freedman. Donaldson I TAE)G, 4 R E LMo EH KRS
BIREK, B S5HEE0. REULT . FHRIFFEVHBRRE R, HEEWN. &
TG RRY, HEFERBRE, ENBRKET cP43CP’, (AR ZER
WrRIRE. TR R AT AR AR

4 Y6 Poincaré F5MH: #H M* B—IRMEEN T 5* MERTLL 4 F4F
W, W M* W FRET S

B Freedman &R iR M* —ERKET 54

2 x|

[1] Donaldson S. Irrationality and the h-cobordism conjecture. J Differential Geom, 1987,
26: 141-168

(2] Freedman M. The topology of four-dimensional manifolds. J Differential Geom, 1982,
17: 357-453

[3] Kirby R. Problems in low-dimensional topology//Geometric Topology (Kazez W ed.),
AMS/IP Stud Adv Math vol. 2.2, Amer Math Soc, 1997, 35-473
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K E /R (Borel) $5#: Bk AT Z BRIERE
BT —1 R

Borel Conjecture: Any Homotopy Equivalence Between Two Closed

Aspherical Manifolds is Homotopic to A Homeomophism

Borel A2 LRI P A RFES RPN — N EENE. ZEARELIELL
FHEERRRE. FRAMRBREN IR ERR AR, XE0N TRENRLH
B TEABAMIR TR, R, RBSE IR ER AR 45

TE¥ PR EAR R IRIEAT 23 26, #R H— S m 5 AN AR Bk 58 4 2 ) [ U ) O
FERIMIPER—NEEREE. —EHARBHBERTEE, AEES KRR 48R
TEARFR A M. PR T A R A O =26 BRI B RN MR . GRS
P A BRI, RNl R AR B S BT R KRR, B3 A
ENTEMFIR Euler SRYEEFNE M. R EEAE Y A AN ZEAZE, EW
A EER — NN ER —— T B2, RS b il 24 F L.

# LRI R AR RO AR R F? R — s, I
WIEZH B RSN BT F®F—ARE? E. Moise 5 {3 B IX A o] B B £ 2
TR, O FHE 1 468 3 ERMEEEERIEFE LK. Reidemeister $RE| T —1i%E
BN — ERBANBCRT 2 MR B AR SR 3 EIREAIRE, EN1H
LGB FIRE. 582 A BT A A ERTE 1 R PR, 1 JEBRTHI 78 4 2t i
A BRI

[EBi—F J. H. C. Whitehead HI%5R —— FIANFIRIE L A SEBUR 2 RS
Preos B EERAREHE LGS T RA. ikt FIERARET S, R&
e 1 RS BRI A BRI T, 2T 1954 4E G. D. Mostow KI&5 R —— FEABEIF
IR T AR TE R RIFER), A. Borel 7E 1954 4E 5 J. P. Serre M —XKBEHRHBE T B
e LUt 44 - 44 RS AH.

F. T. Farrell #1 L. E. Jones $i88 T LA FiE R Borel J5ARR IEAIR: 4E8E
3 3k 4 WAEIEMFR Riemann JJE, FEHEE 3 F 4 HEARBN —BEMRRRIR
TR AT,

Borel J548 i b —2eH R4 vE /G AT LLERA Poincaré F54H —— X— 5548
G. Perelman UER]. Borel J5AEE 2 & 8E Novikov 54, EHHEFTE Borel &
B —— EXBFRYPEN R EARESEAD Buclid ZMA{E Cartesian 5
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FME. S. Chang, F. T. Farrell FIHFERERH T B 75 FRETIE 4 5B B K135
Novikov J&48 (TEMLZ AT, A8 EHRHEE TIXKEFH Novikov J548), BT RXANERFE
BEAEA T LEAB R SRl b AR MR I PRI IR E Borel J548. X —
Bet&T, Erik Guentner, Romain Tessera FEFERRS |3 T H R B 2B SRR T
LEAH BRI E— RGN FHAMIEE Borel J51H.

WAEITE Borel BREBLEAEH T 53R+ REE 17, FrAl& L Ew
HTERTAE. AT, Borel J518 182G LA ATARER b —
% =11

) B Borel FHERJLMAMIFHERRES RN N EEHH. XL A
Borel T 1954 fFR#E G. D. Mostow FIGR — — BEABF RN AR TE 2 F T
) —— 5 J. P. Serre FI—IEAF I H T )5 R EMh 2 iy 22 R AE.

& £ X W

[1] Farrell F T. The Borel conjecture. Topology of high-dimensional manifolds, No. 1, 2
(Trieste, 2001), 225-298, ICTP Lect Notes, 9, Abdus Salam Int Cent Theoret Phys,
Trieste, 2002

[2] Guentner E, Tessera R and Yu G. Complexity of metric spaces and the bounded Borel
conjecture. preprint

[3] Hsiang Wu Chung. Borel’s conjecture, Novikov’s conjecture and the K-theoretic ana-
logues. Algebra, analysis and geometry (Taipei, 1988), 39-58, World Sci Publ, Teaneck,
NJ, 1989

[4] Mostow G D. Strong Rigidity of Locally Symmetric Spaces. Princeton: Princeton Univ
Press, 1973

BEA: ARR CHBES
1 Vanderbilt University
2 5B KR%F
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11
5 Conjecture

MAERFEK N EEARERENHRE, EE—MEEEFF LK. T304
+1 FIXTARAERE. £ Whitehead EERH, BIEREAH AR ARG GE
R R — e, MIRBF R B2, BRI —MAREAE (77) 89, mRE
BRI AL SN ES (T,

BECA BIRIERK . TSRO 1 BRARERE W LISE 203K, EN &R,

BT R FE LM R R R B, (£1), ( ‘1) (1) ) B

[e>Bi o]

o
o
|
Pt
(3]
|
P
N O O O O

60 -1 0 0 O O

Ak, BHIF EIEER . 7500 1 WXIFREREH B HT, SRR n
BRI, ENTEMRRKANERB n MIRBEKY. 1982 4, (FBH TITEHER,
S.Donaldson?l RILT —/MRAREESL, BT (1) FHEMELS, HARR AR LR b
EER . ATFIRA 1 BXFRFEREEARESRIA A e LR RAHRR. 5—
77T, 7E 1981 % M.Freedmanl®! iF BRSO LT A RIATHIZN 1 MIXIFRAE R #0
ATDASEIRN A $R ORI EL. MAANFBERMERERSAH T H4%H
TS SRR A, EREGRN NS ENER KT R LEAETRE
MAFRREE .

—ANEXNERE, T 4RNEEHF FIEEER. TR0 1 PRSI RREE R
AT EMER—ANE L VDRI RIAEAC B ? 21 11/8 WS :

11/8 7548: W M 2—MHRERK. BB NERE; WR M HHEZE Iy
hEEE, N
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0 1
Inf =aFEg®b
1 0

Frb o AEM, 2 6| > 3|al/2.

MEE Iy BIBA 8la| + 2|, TIEKFASEN 8a. LIRBEHEMTHE, In B
BATHRETHRHASELMNER L

WL Seiberg-Witten Hif, 1996 4F H ALK Furutal! iET |b] > |al,
HHH o # 0 HAFXEHE. —RIBRGFATE— N EER AT .

BE—ANERE M M—AFRE f: M - M, U fiHES—MEEFHZRE
FIM fo: Ho(M) — Ho(M). DUSERFIEE P ST RA RN 5 — AN EE R
SR RFAHAT B ) B [RIAG AT AR 43 [R] R SE 3R

Freedman 7Efth FRHIE B9 PU 4540 4 B INSEAEAR D) BOZASAE, B UERA T SOd@E Iy
R — MR R B R BRI R, AL, SR FFH
TR B EABE B 4 FIRSRSEI, £ W3R (5],

S

[1] Milnor J and D. Husemoller, Symmetric Bilinear Forms. Berlin: Springer-Verlag, 1973

[2] Donaldson S K. An application of gauge theory to four-dimensional topology. J Differ-
ential Geom, 1983, 18: 279-315

(3] Freedman M. The topology of four-dimensional manifolds. J Diff Geom, 1982, 17: 357-
454

[4] Furuta M. Monopole equation and the 4--conjecture. Math Res Lett, 2001, 8: 279-291

[5] Loenne M. On the diffeomorphism groups of elliptic surfaces. Math Ann, 1998, 310:
103-117

BEA: 744
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Kashaev-Murakami-Murakami ﬁ:#,ﬂ\ﬂ%ﬁ%

The Volume Conjecture of Kashave-Murakami-Murakami

Mostow Wi BLEFERAT, — N BRI AT 5E ) Xt = 4L KRR &
AR, M E Thurston® WERF|, X FEE—NLH o, BEFEREAN=
FEXHRIELL v AR ATIXUH =ZERERERE— M EEEHNEIAEZER.
ERERP BTN —ETIERA, XH=ERENERSEFIAZRMRES
2%, KashaevB! 7F 1997 FBEBE R TX—IRARXER, 3 H Murakami-Murakamil6!
WA 2E R MER.

Kashaev-Murakami-Murakami %58 Hi& K B $° FH— /44,
In(t) B K K% N MR Jones LI (R AN MM SL(2,C) B N %A
AARFEFAZE, Z2FC 2. [5]), B4

. 2m 2nV/=1/Ny| _ 3
Jim 2 1og Iy (eI = vy | $° - K |

Hrp vz B2 1E N ERAR O il DU AR BT || S°— K || R=4ERE S° — K B Gromov 18
B ke, R S - K F—AmENNER, BASAMALBRTFHRE °-K
FRI XA AR

et Jones ZWMARL—NMETETFHRBEVIHNALEATE. X—FHEERE
BARAAERMEZ BT —MER. X—RBERER, 55 BT AMIERZIRIAIR
ZHRANE TR, NTTARE TSR0 R RBIRMLH K R Bk

HETAIEX — B4 L TAEIEEH R, Murakami fl Yokotal® WFHI T 8 F
ZE K1, Kashaev Ml Tirkkonenl® XTERMELEUER T 5 48; HEP B TIER
BIX — AR — s DR S5t R IEMIR. BEAMERTFESCER [7) H 3k B IE A8 B SUEIE
. EXRHBARNER L, AR S T —Les XA, mE AR e
SEA XU &5 T AR &

& * 3 i

[1] Gukov S. Three-dimensional quantum gravity, Chern-Simons theory, and the A-poly-
nomial. Comm Math Phys, 2005, 255(3): 577-627

[2] Jones V F R. A polynomial invariant for knots via von Neumann algebras. Bull Amer
Math Soc (N.S.), 1985, 12(1): 103-111
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8]

Kashaev R M. The hyperbolic volume of knots from the quantum dilogarithm. Lett
Math Phys, 1997, 39(3): 269-275

Kashaev R M, Tirkkonen O. Proof of the volume conjecture for torus knots. J Math
Sci, 2003, 115: 2033-2036

Kirillov A N, Reshetikhin N Yu. Representations of the algebra U, (sl(2)), g-orthogonal
polynomials and invariants of links, Infnite-dimensional Lie algebras and groups(Luminy-
Marseille, 1988). Adv Ser Math Phys. World Sci Publishing, Teaneck, NJ, 1989, 7:
285-339

Murakami H, Murakami J. The colored Jones polynomials and the simplicial volume of
a knot. Acta Math, 2001, 186(1): 85-104

Murakami H, Murakami J, Okamoto M, Takata T, Yokota Y. Kashaev’s conjecture and
the Chern-Simons invariants of knots and links. Experiment Math, 2002, 11(3): 427-435
Thurston W P. Topology and geometry of 3-manifolds. http://www.msri.org/communi-
cations/books/gt3m/PDF

Zheng H. Proof of the volume conjecture for Whitehead doubles of a family of‘ torus
knots. Chinese Ann Math Ser B, 2007, 28(4): 375-388

B’EA: 7 4
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ZHTIR (Thurston) B WA 4ELIEE

The Virtual Fibration Conjecture of Thurston

Thurston BYAHELTER S PHEKNN 3 WEHF - MERER, HHE
XANEGZR ST ERE M.

ZESCER (1] B, Dunfeld 1 Thurston FVHEALSERXH R Haken 54 (the
virtual Haken conjecture) ZEXU#ll 3 WFBIE I IEMMES H T 38 SIHIEHE. fb4]
ZETHEALRFE BT, Xt 10986 AN /MEFIXU I 3 4 RE A Hodgson-Weeks Zit-1E
TRE, FEXNGE R T 2B R ERER. WA LISF Lackenby KK
TAEM,

8 & X W

[1] Dunfeld N, Thurston W. The virtual Haken conjecture: experiments and examples.
Geom Topol, 2003, 7: 399-441

[2] Lackenby M. Large groups, Property (tau) and the homology growth of subgroups.
Math, GR/0509036

B’BEA: 1'% 4 1L B#
1 Rutgers University
2 YEMFREFERGEHRFARIE
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Virtual Haken 3%’,"5

Virtual Haken Conjecture

B’ M AFEEK 3- WE. & M hEMRARKIGE 2- REYFE M p—
A 3- SOER, WK M BRATTANK. & F 3 M P—MERARTTEHME. & F
ARUFFATHESANERHNRE mF - mM HBRZ, WK F AR ESE
M. HWEM 3- M M BATYNHAE — MR E4HE, MFR M A Haken

ALFE Haken WK —NERAERTEREEE Haken WHHHK— N E4E
HE I RE, EHESFE— MR L5 Haken WE. WIEFE I, AR
Xi Haken WEMAIFILAELHRBEMN T . X TIE Haken FTE, AMIT ##
AR D %

1968 4E, F. Waldhausen!" &1 T4 F KI5

Virtual Haken 5§38 % M AEBNEE RATTARERFELRK 3- #
F, W M F—A Haken MIEKFRE=.

- MEKEBRESR —HE 3- MEHRIERP O EER THIEDKRE.
WR Virtual Haken 538 RL, WAATR LB H FRE % X1 3E Haken WIEKIH 5
JUEIEREEZIR T #E. 78 Thurston LA WIERE (RIFBEIMFERE) REMRY
%44 Virtual Haken JFAERH 3- MAEHINE L P BAEEMFEH. Virtual Haken
FRRMER, Bt 3- MIBHIK R R LR SCRT M.

P9+4E3, B%E Virtual Haken 5T B FKHARARRELHFENSE R (L
CHR [2]~[4] %). &I, N. Dunfield Al W. Thurston %1F T Hodgson-Weeks ZEiHH
(¥ 10986 IR 3- ML E Virtual Haken 5§48 (5],

8 % X

[1]] Waldhausen F. The word problem in fundamental groups of sufficiently large irreducible
3-manifolds. Ann of Math, 1968, 88: 272-280

[2] Kirby R. Problems in low-dimensional topology. from:“Geometric topology(Athens,
GA, 1993)”, Amer Math Soc Providence, R1(1997) 35-473, http://www.math.berkeley.
edu/~kirby/
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Cooper D, Long D. Some surface subgroups survive surgery. Geometry and Topology,
2001, 5: 347-367.

Lubotzky A. Eigenvalues of the Laplacian, the first Betti number and the congruence
subgroup problem. Ann of Math, 1996, 144: 441-452

Dunfield N and Thurston W. The virtual Haken conjecture: experiments and examples.

Geom Topol, 2003, 7: 399-441
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The Chern Conjecture for Affinely Flat Manifolds

—A n GERBRER AR EIBRR, MERNEBEZRY LIRE— 4%
BRES, FRERPNA BRI R ER n 4R AR5 R #R. X
FI— MR RE SRS PG, WU, AT PLERR 2 8 i 4
MITF &R R ERFA B FERE . 546, B 1 nT LU 5 FHER T oh
PIM EEEL BRI ARSI ERER (torsion-free flat affine connection) FIFFE.

XTSI, BRE F1E 20 4D 50 FRIEH T —MEZIKITEAE:

BRI (AREEREE Euler §—ERE.

XFTASN, Euler BRMEFIIRIAZER, W55 FHE N2 LS.
RMERMRR ZAAE TR XE MR — R ER SRR R, | T ENZ
[ IR ZIER 2.

XAVBHEHIET R T ADAREERIIRE. T 2R REMER, Benzéerilll
1 Milnor?! {EBARRIEAERRAL. JG3E, Kostant F1 Sullivan® UFBR T a0 R 05 5H-FIH R E
M RS FEEMR T &R, WA M B— M R A B ERE IE 1R
F (proper action) HIF 22 (8], FABREEEIL. N TATBE KPR, Hirsch
1 Thurston! TEBA T MR R P55 FE G KEE (Holonomy group) &
L amenable FEI B IR BRY 57K, A ABRFEANIL. X B amenable FEHIE X
AR, XERAENAT. HEXEHAE THENARE. SHREF. WTHE
MERZH.

HTFXAMEHEEN TAEERS FHEBE MR, LR BRAEE S
R TR B — B R LS KR [5].

XAERXT RSB A AN, ks T BF - FHE S E R
FEEFHRRRIFTETADRE. S5, SHBEEFEXKREZ Gromovl® X3 i
MIERIA F LR (bounded cohomology) HIFEAR: {hst FHRMLKHE F _LFHAR
%

S FRAE AR B R R 48 IR AT 618 TR B U 5 R 22 (R BR R OB
NEENEREEEENRX.
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(1]

& E XM

Benzécri J P. Variétés localement plates. Thesis, Princeton University, Princeton, NJ
1955

Milnor J. On the existence of a connection with curvature zero. Comment Math Helv,
1957, 32: 215-223

Kostant B and Sullivan D. The Euler characteristic of a compact affine space form is
zero. Bull Amer Math Soc, 1975, 81: 937-938

Hirsch M and Thurston W. Foliated bundles, invariant measures and flat manifolds.
Ann Math, 1975, 101: 369-390

Choi S Y. The Chern conjecture for affinely flat manifolds using combinatorial methodsl.
Geometriae Dedicata, 2003, 97: 81-92

Gromov M. Asymptetic invariants of infinite groups//Niblo G and Roller M eds. Geo-
metric Group Theory, Vol 2. Cambridge: Cambridge Univ Press, 1993, 1-295
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RKBEFTEXRIPFIIL (Sullivan) F518

Sullivan Conjecture for Complex Complete Intersections

BRI 5 RA RS R TR R B2 —, XU RS
S BRATERNREHT SRR BRAMERBNAE, XTETEXHHRIER
SXFE LS. |

2 fi,o fr ARTER 20, 2ner HERBEKFREMA. XHAZHA
EEHMNRZR CPr hEX T —AEREE X. X WA—PHETLZK (complex
complete intersection), & X KIFLELHA n. I X BEBWMEH, IR LB E 5
AT, KB X B—A 2n EREEARE. 20 HE 50 4R, R. Thom W X )
WA RRBEERN f1,---, fr KB dy, - de B, AR T XL TR K
R B d= (di,-,d;) RABERE (multi-degree), IR d = d;---d, KA
UM (total degree). B d REKNIBETBEAF DA X (d). N TFXERE
SRR T 4 R 5 R 2P R AR U i) 7] R

B Lefschetz Hyperplane BRI 41, SABRES i : X*(d) — CP*"" &— n %
#ir, Bith X"(d) f1 CP* REMEN n BE. H—J7m, BEdxeAKH-E R4
X™(d) ¥ Pontrjagin 2 p, ¢ H*(X"(d)) £ z%* ¢ H*(X"(d)) WfEH, H¥F
z € H3(X"(d)) AEMTT. NTNRATTULLEARK Z5EE XK Pontrjagin RER
%

Sullivan 8 n > 2 BHFEN n EREEX X (d),X"(d') 5 FEZHA
HEANK Euler . £IXEM Pontrjagin KREFAZE.

BT Euler . £&X$HM Pontrjagin R LLET L ERXRE d EXHRIEH
XK, HIFE Sullivan FEAEROL, NES d.d, BATATLLAB X™(d),X"(d) BEMS
[F]HE.

X—FBEET Sullivan XTEHRAFEET S RPERREK TERST
HRARK TAEmMMBR LY. R Kihler i, RREXE “FER” (formal) K,
B X"(d) WAERH EARAe TEHFERCE. MAEAE THERCEA
Pontrjagin REKEM T, 2 RFFRANGEREH X LS &4 R, xt
TRFTARA, Sullivan FHRIXLEEHTERE T M FERL

RSB T, M THEUEOTHT#:

(1) B n=3K W X"(d) MREELE 6 RE. FIH Wall, Jupp AR
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Zhubr X THEE 6 WA R TAE, 7T LLER Sullivan FHWTE n = 3 BFARIL.

(2) 3 n =4 . A Kreck B3k Surgery Bit, HFE LM S. Klaus ZE3RFH
JEBFER T Sullivan J5% BRAL.

20 H42 50 ERFFEE R BEFKK Surgery B RBH S RKIMETR, HNA
EXARE-NMSENRBRPSEHIERNRE (WUERNE. 4 &EsmiE
B). HTETETNFEMREREFRER U TRBER (Lefschetz EH), Fbh
Surgery BRI AREEHE N Ttk B IR . 20 4 80 FFAR, Kreck Xf Surgery
FEAH T st R, 2 TCAR T Sullivan 3548, 3 EUR ) UL b LRI B
BitE. 5 n =48, FEEM S. Klaus 7 E THNKELE, NTEHRINEEEE
BT Sullivan ZFW AR B X F—RIHHE, Traving ZE—E R &4 TiHHE TiX &R
AR, N TFRABEHR “XERMER pp—1) <n+1 KRS p, 2RP 4 B
pln+l)/Cr=DI+1 BEER” WX B d MEEEZ X*(d) EEH T Sullivan FFAEM.

WERAREBBEHTTR X~(d) WARIMRE, NFERIMNEERINGHNK
Sullivan W, FESUEWH T : H2KH d WERTHEANDT (n+3)/2 B, X™(d)
B Euler . 2K¥A Pontrjagin REERET X"(d) KIFESIEE.

$ % x|

[1}] Sullivan D. Infinitesimal computations in topology. L. H.E.S. Publ Math, 1977, 47: 269-
331

[2] Kreck M. Surgery and duality. Ann Math, 1999, 149: 707-754

{3] Fang F and Klaus S. Topological classification of 4-dimensional complete intersections.
Manuscr Math, 1996, 90: 139-147

[4] Traving C. Klassifikation vollstindiger Durchschnitte. Diplomarbeit, Mainz(1985), avail-
able under:http://ww.mfo.de/Staff/traving.pdf

[5] Fang F. Topology of complete intersections. Comment Math Helv, 1997, 72(3): 466-480
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Generalized Smale Conjecture

["X Smale 58 ®B®& M Z2—NMK 3 i, HEHE - NRBFROEE
E& (a locally homogeneous Riemannian metric) ff18 M A 52 x S! Bk,

(1) MR M LL s3 53 AL (Solv geometry) e, B4 M L%
BERHIEE [(M) B] M LR BFRERE Dif f(M) K& ARFEE.

(2) IR M UL R3 FIFESF LA (Nil gometry) FE R, R4 M 055 B
B Aff(M) B Diff (M) BIENZFRBEM.

(3) Wik M A H x R 8 SI(2, R) fER#ERY, IRASFEERE 1(M) 1B [FBRSH T
FERER DB Diff (M) HE R BRES FTE R ZERE 2 3 A B FRREFYT.

B4 Smale FAERKXT 3 I, H H Hatcher® UHERHRMRT. Hat-
cher3l FI Ivanovl® {EBH T X BB KRR TARE, FERIEFR. XXl 3 RILH
R E Gablail!! B30, ZERARILAN 3 W+, AFSHEEERERN.
(BEIR [5], 7 P135-139 LA ETEMARTIE) TEAHBIGR (1], [3) 1 4], &
BB BT EB K RE Seifert 4K 3 MEH—NFEFT.

Tan Agol N AXAMIERER LEE— “SEL” B)LAHEHE. B Ricd
R ERN X MERGH N E—EARE 7. XTSRS R ABH T#
Ricei MEFARTHSEULBRZIFTRILN T .

& & X K

[1] Gabai David. The Smale conjecture for hyperbolic 3-manifolds: I'som(M) ~ Dif f(M).
J Differential Geom, 2001, 58(1): 113-149

[2] Hatcher Allen E. A proof of a Smale conjecture, Diff(5%)~ O(4). Ann of Math, 1983,
117(2): 553-607

[3] Hatcher. Allen Homeomorphisms of suffciently large P?-irreducible 3-manifolds. Topol-
ogy, 1976, 15(4): 343-347

[4] Ivanov N V. Groups of diffeomorphisms of Waldhausen manifolds. (Russian) Studies
in topology, II. Zap Naucn Sem Leningrad Otdel Mat Inst Steklov (LOMI), 1976, 66:
172-176, 209
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[5] Kriby Rob ed. Problems in low-dimensional topology. AMS/IP Stud Adv Math, 2.2,
Geometric topology(Athens, GA, 1993), 35-473, Amer Math Soc, Providence, RI, 1997

RERA:'F & X &A®
1 Rutgers University
2 PEMERAFEL RGMENLK
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Problem on Generalized Metric Spaces

BEER RERFEBRAFXREEHIERFTEREN, Ch#RTFFIRK
HHERHEE TER. BAFEREMHXNRBE, BINRLERKRKZR. K, U
Cl0,1] RABAXMA [0,1] EREEELERBLBZE, Vi, € C0,1], ME
d(f,g) = max{| f(z) — g(z) |: = € [0,1]}, W (C[0,1],d) BRA A BEEZEE. XK H
d(fn, f) — 0(n — 0) Fr#R RIS BRI —BUl S, X B C[o,1] ARIKIK
206, A WERERZLRREEZHBS. P, ©F —ERMNEFELEE
TENRRSEERTE X AR FHREENEREMIXNR, L, 75558 Clo,1], X
REREF {f.} BEWET f RABEREA d 28R, MU AEAE) ZHHREH R
FEWHRAIT B X BETE, IR X NWETTFEZIKR Wk o, X e g H T %t
FRZAERIFBZESA, B 7 £ X LRI, &K (X, 2) dEHZER, K 7
FRITTAFE, RAERFNEIAE, RO —IMENBENAEIZENAR. 7
WFiE 2 M 7 E (base), B 7 FRE—FHEHURTN 2 FETIHEZIH.
R E R, AMIROMPARKZER T UERAK. 2R (X, 7) IE
B X FREE—NEER J A FRZEMR 7 HE.

BERFR ® o £ X FR—KRES, Wit o FREFRRBIRACHE
i o PEERAEEBHER—REIEN. &N o HENEBFEK o, X
ZBHBERAEMERAGERFBRHEN, UK « AFHaFEFER mE
o RFFMAWRE, 81, 2R X PENMRHBE —MEBRM o FRERENME
R, WASEH o« AERAEEFE. J. Nagata M J. Smirnov 451 F 1950 £E
A 1951 M HIERR TR R EREAEE, B, ZFH X EREHHENS
X RENMEAS o RFEFRE. XEENHEE X FEN SRR AN AL
UHABNMNESTTF, o REAERERIME 2, 2 RAIREAN T {8.) B+,
HKAGNMTERERHAERY. i, LEHLE R A H « REERE. FxL k4
By = {(k—1/n,k+1/n) :k REH }n=1,2,---), W B, HEREEROTFE
B, LR HAedk 2, KHRE R —1 ¢ BRERE. FFSFREA—E£T
BERAR, HEMTREERZERNTE RIFHR, RXRZEENT LEEZR. J.
G. Ceder T 1961 fE¥ Nagata-Smirnov FEHLBE Y ¢« RHEREFILN ¢ HE
R, RETEZERE M, ZRN, B2V ERAERNHE. M; ZRRRAEL
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LT EEZEMTE REFHER, i M, ZRKFTFFERTE M, ZH; THREA
M, Z (A FeFR = [R5 M, 220H); BEJT B PRI B REE My 22 [R); M, 228 A
FRER M, 220, %, £ M, ZRMNER EEE o AEFFEHLN o AL
PREFIE (quasi-base), BRI WERZM M., iXHE 2 W ZEE X RIEEREN
X MEBA N E s REFHR U, 2 9% B 3T U A B HAKES . M ZE
ATHE— k. ®2E X FEANAE C HAIRTA—FIHE {(G(n,C)} FIAERK
A, B ¢ RIAKE D MTHER, B8N n 8F G(n,C) C G(n, D), NFRZ
X B Mz FRIEKEZEM (stratifiable space). M; ZE[A]. M, ZE[AF Mz ZRIERKA
"X EEZE.

EEEHR  E1E 1961 4F J. G. Ceder BRUEFHT M; =M, = M;, [ARHARIRH
B My =>M; 1 Mg = My, EFRRIL? G. Gruenhage A1 H. J. K. Junnila 4 3]F
1976 £EF 1978 FEMTHIEEE T My ZE[A)F M, RSN R3] B My = M; B
M; = M; RERILRZESBEBRKAEE. g XEEZRAERZEN: 2E
B M; ZEEE M; M2 FLIHHEF M. Rudin T 1990 FEMKIFESL XE
“ Some Conjectures” FHRTIAN XEEFRABHERES RN, T P. M.
Gartside I E. Reznichenko [T~ 2000 £E45 i T —F AT BRAIMIE R BT 82081, 5%
T~ X EREZM AR — PR R TS E S (6], (7).

8 £ X

[1] Ceder J G. Some generalizations of metric spaces. Pacific J Math, 1961, 11: 105-125

[2] Gruenhage G. Stratifiable spaces are M2. Topology Proc, 1976, 1: 221-226

[3] Junnila H J K. Neighbornets. Pacific J Math, 1978, 76: 83-108

[4] Rudin M. Some conjectures//Open Problems in Topology. Amersterdam: North-Holland,
1990, 183-193

[6] Gatside P M, Reznichenko E. Near metric properties of function spaces. Fund Math,
2000, 164: 97-114

[6] Anderson R D et al. Recent Progress in General Topology. Amsterdam: North-Holland,
2002, 545-575

(7] ®BEL. H#HZEE. bR B, 2000

B U 8 K
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Topological Similarity Problem of Matrices

W A, B RN nxn BISEERE. BITRRBAANMERE A, B 2IRHMECIY, WRF
HE—MERERACKREE b : R —» R™ 18 h(Az) = Bh(z), X TAEfT =z € R™.

WMRFR h REMHERE, U n BDEH-AFTEERE C FR. FAHEEH, CA=
BC. #52., A 1 B AL

£ 1935 4F, De Rham FEAEIR M E BIAORERE— 52 R MEARIK.

T 2 raERE, ik e e, BN 3EUE B dh AR IR R RE — s R 2R AR L
f. 1973 4E, Kuiper 1 RobbinY! 1{FB§ De Rham J5A8%t TAR4E AR 2 A7 [F & b
MIFERE AL, 3 HIE De Rham JEAR A4 0 A MR M1ETE. MAAHATRF—NERE
A RFEABERE, MEFRE—NEBH m, 5 A™ =1, HP 1 BRIERSERE, XEH
B/NEEE m $508 A FAR.

T RBERE A, B s, fUEAEUHERBEZGHAER. Hltn, mySiemEs!
BIRAE, A M B BN ARESMEENIFA N ST EMASE, HAHERANE
. EBE—PATLHERA, A f1 B KEHEUNARES AR ETIRNZEHRS.

De Rham R E — N BIEHFZE SR Cappell 1 Shaneson? 7E 1979
LMK, MATEREI T HIAS 9 x 9 IEACAASERE, X PN REFR FMAEAUBEA 2R AR
L.

1980 4F, TR E . Pardon® LA Madsen, Rothenberg4 43537 {EBH, De
Rham 54X T AR 4 B A BB5E R R

WA S22 ER MBI AR R — BN EENE, B2 &ETHE—
EEGRD.

2 X x|

[1] Kuiper N, Robbin J W. Topological classification of linear endomorphisms. Invent
Math, 1973, 19: 83-106

[2] Cappell S, Shaneson J. Linear algebra and topology. Bull A M S, 1979, 1: 685-687

[3] Hsiang W C, Pardon W. When are topologically equivalent orthogonal transformations
linearly equivalent. Invent Math, 1982, 68(2): 275-316

@ EMER h(0)=0.
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[4] Madsen Ib Rothenberg M. Classifying G spheres. Bull Amer Math Soc, 1982, 7: 223-226
[5] Ian Hambleton and Erik Pedersen K. Topological Equivalence of Linear Representations

for Cyclic Groups: I, II. Annals of Mathematics, 2005, 161: 61-104

B’EA: 744
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Calculating Crossing Number of Knots, and Additivity of
Crossing Number

AR FAE=BRRZ P RHBA. WTEE—ASEARLTXA (crossing
number) AL — NN X KDL

> @

=hg 84

AL (tame) HAAFHEE L, EE5ZMNAFFEHEEEHTEZN —1
AERTX PR ZAGK T B AL BTN SERBRME. FHIEH, TXRE
BEN 2 WAL —ERTAK. EERR=H4RE X REE 3.

—ANEENREBE: £ YE, HeLTE A4 RRDHTTRIE X RE.
BRPFXCLME LN ERFEIEMHR, S EERARE R, EERETT kK
RHEAR. B, 5E— 30 X AKALEAMERT RS (BREZX A%
£ 0), MR A R,

H—J7H, M THAAE T e LENIREEM. Fin, TERE=HEH 8 ¥

Iasse)

FA—ANEERREE: EEHINGE b, 8 K AFEEN. K X RE
BEE k& KX RHEIA?

HIEBEMBIEN SR : K AN XREN c(k) + c(k') BIALE, Fril, o(K)
BEN (k) +c(k). FBR: (K) REFWRE/N? 24, BEFNNRIEHR, BAGE
&R
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BT AN RA: XTRRALMTES, REFTLE TR T, —
BT — TR,

& £ X M

[1] Rolfsen D. Knots and links. Publish or Perish Inc, Berkeley, 1976, 160-197

[2] David W F and Theodore B. Stanford, Knots and Surfaces: A Guide to Discovering
Mathematics, 1995

[3] http://katlas.math.toronto.edu/wiki/Main_Page

[4] http://en.wikipedia.org/wiki/Knot_%28mathematics%29

[5] Kauffman L. State models and the Jones polynomial. Topology, 1987, 26: 395-407
Murasugi K. The Jones polynomial and classical conjectures in knot theory. Topology,
1987, 26: 187-194

[6] Thistlethwaite M. A spanning tree expansion of the Jones polynomial. Topology, 1987,
26: 297-309

[7] Diao Y. The additivity of crossing numbers. J Knot Theory Ramifications, 2004, 13:
857-866

[8] Lackenby M. The crossing number of composite knots. arXiv: math.GT/0805.4706

BEA: #E&F
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Calculating Unknotting Number of Knots, and Additivity of
Unknotting Number

AL RERE=RRAT RPN, SNMEE (tame) # AT AFHEIEE S, (2
52X NKKPHRFELHIEA. N TEL4EE D, EHE-ANTXANRE, 7
DM — PR N RS B E, T L

B, XFE— n EXRNAEE D, ZEM n/2 KIBEELE, TTUIEE
ZR—NFAERBREE. A4E D MREHEKE D BR—NMEALERER
E R/ DR BRIEN AN, B8 w(D). M—ANE & MREEE k KAT
FALE D I (D) HIB/ME.

—ANEENRER: 285 —144%, HELREH

HTF—MEHELHNAGEE, FroliE — ML MRSER 7 HER. I
7, BEFNRABE TEXREELZ N 10 A KBS, Wi, XTFXHIE
W

B—NEERAE: LW NE k&, 8 K AHERM. K FIREERE
£ k& RREEimm?

—MREENFE: 445 » MY, id K IENRERN. K FRERRE
KTET n?

EHEIHH %K M. Scharlemann iF# T AN AL KER A E L5 2 /D
2 2. MF—ERmaED.

8 % X W

[1] Rolfsen D. Knots and Links. Publish or Perish Inc, Berkeley, 1976, 160-197
[2) http://mathworld.wolfram.com/UnknottingNumber.html
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[3] http://katlas.math.toronto.edu/wiki/Main_Page
[4] http://en.wikipedia.org/wiki/Knot_%28mathematics%29
[5] Adams C C. The Knot Book. Freeman W H. New York, 1994

XERT X%
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Embedding Conjecture of Manifolds

REKHHERLF - NEENHRAREL: S HN n ERE M, K
MEHB/NOKEKZER RY, 8 M TTUSEIEN RY MTFRE.

Whitney F—&REAXEEHN ¥, N < 2n. %52, F£A—PHAR n ERETT
BURAZ] R, i, S FE RP? AT LR AR R, EARRERA R R3. JHXF
n=2 N=4.

BRAERER 2N —MEERE:

R MR ERE M, TLHRAR] R+ Hd o(n) B n 3
2 BRI F 1 KA

BMEH M = RP" B, AR ABE T FE TE REKBARES FG
w. K Bt mMEXEREFEZRANBERXR, 20 HE 60 FRRBHXKH
Surgery B HMEKIRATE IR T —ERESE, HEMAR LR BRATEEMNH
FEET.

BABEN—MEEREEEERNRE, EWE: £ — AR » ERE M 7T
PIBAZ| R~ ZFEBE I R. Cohenl? 7E 1985 AR,

8 £ x|

[1] Whitney H. The self-intersections of a smooth n-manifold in 2n-space. Ann of Math,
1944, 45: 220-246

[2] Cohen R L. The immersion conjecture for differentiable manifolds. Ann of Math, 1985,
122: 237-328

BIBA: 744
HAIF X F
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Classification of 3-manifolds

RR—RRMEARRKE W RKEEN R, —ERNREERAMER.
TERE - HRBKH T

O

ZRRBAE =SR2 E . SRIRE . =EREE. —AREKHIREED
F-HEZENIRT, BRI RERT L.

PIANEER BB

(1) FEEBN=ER M, N, AR EfIRE R

(2) G —FHE, U@ FIHAAE=ZLERENE @ RPKN=EREHH
.

AR, BEE =4 Poincaré M LA BRI R >, FE K0T LA LR
BEIRRE TRKHEE. W. Jaco 1 J. H. Rubinstein [EFESHTIX A THRIARFN, B
BT —E#tE, HEBEHRS.

&% x|

[1] Jaco W, Rubinstein J H. O-efficient triangulations of 3-manifolds. math/0207158
[2] Perelman, Grigori. The entropy formula for the Ricci flow and its geometric applications.
arXiv:math.DG/0211159. 2002

[3] Perelman, Grigori. Ricci flow with surgery on three-manifolds. arXiv:math.DG/0303109.
2003



=8 AN - 221 -

[4] Perelman, Grigori. Finite extinction time for the solutions to the Ricci flow on certain
three-manifolds. arXiv:math.DG/0307245. 2003

[6] Morgan John, Gang Tian. Ricci Flow and the Poincaré Conjecture. arXiv:math.DG/
0607607. 2006

[6] Morgan John, Gang Tian. Ricci Flow and the Poincaré Conjecture. Clay Mathematics
Institute, 2007

XEHT K%
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osp BIZEB R ERIFFER )L

Problem on Characters of Lie Superalgebras of osp Type

B g REHE C LWERERMETHAY, v B g WERESATARR, R
FARZFEMR V = Orep-Va, HHF b £ g B Cartan TREL, b* £ b BIXHEZE, W

V BIRERREX KR chV = Z (dimVy)e*, o o ABNIGHEE. HEERE
AEh*

AT ARPIENRESE (8) RERAEBERNE—ANERNE. 4 g BARERS

RYE, AMMIIEZE LK Weyl FEFF AR (X & Hermann Weyl 1920 FARVKI B4

THE); M g BATXFRLE Kac-Moody A% (BIEMHSHZERE) B, FH Weyl-Kac

BIERR A, 4 g BRE R4S B AR, 30 FHT Kac RHT FHIES

e -

Gf chV =?

X— MR T AABEFEWEEFRT . 4 g i sl BRIRHR BRI
¥}, Serganova 5T chV BW—ANEREBHEAR. ZJ5, Brundan HEHT chV
F— M EEAR. R, B TRMNEHNEBREAN, EXEFHEPRELNA. &
I, HEANEEFREHT chV B—A Weyl-Kac KA. (B3 osp B AIZHBAY
HiEIRERE. BAX—RENFTERRREBRT osp(22n) HMIEE, Xt
T—REBRNEREMf AR

% XK

[1] Kac V G. Lie superalgebras. Adv Math, 1977, 26: 8-96

[2] Serganova V. Kazhdan-Lusztig polynomials and character formula for the Lie superal-
gebra gl(m|n). Selecta Math, 1996, 2: 607-654

[3] Brundan J. Kazhdan-Lusztig polynomials and character formulae for the Lie superalge-
bra gl(m|n). J Amer Math Soc, 2002, 16: 185-231

[4] Su Y, Zhang R B. Character and dimension formulae for general linear superalgebra.
Adv Math, 2007, 211: 1-33
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] WEA, FARE, B8 FRELEFAHEMAEE. L BlEHmRt, 2008
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#4F (witt) KR B B 498 o) 2

Problem on Automorphism Groups of Witt Algebras

PA Ernst Witt 142 & S50 ¢ LY witt 88 W, & n N EEHB
RARE Clay, -, 20) BMIFEFHARMZERY, EhEEF UL RERFRLM
BIF, BF 100 FEFHE (BANBRE Witt £3 W1 B E. Cartan T 1909 4 H &
X). Witt fR$ w,, B —4A#

0
Oz

k 1 i . .

b 2, = {0,1,- -} RFHUEY (B EH)
L8 i L ) = ]

11471, yik—1+Jk—1,0k +Ie — Liikt1+Tk+1, 7 sin+in

—igL(k)

1471, le—1+HJe—1,0e+Je—Ligp1 e 1, intin

mE W, E—/1&HuxH e w, - W, R W, FEEXE, WNER o,be W,
#EH 6(a, b)) = [6(a),0(b)], MFK 6 B W, W—PBERE. WE o BR———W
5, WFR 0 % W, I— N ERW. 32 AwtW, B W, KFTE 8 RIMARME. R
ZAEH B AR R B WE R MRS S, Fik—A 8RN EE

BIRE  AutW, =?

BT —AESREE 70 FEFHEKZE LK Jacobi FRFTEHEEVINBR (W, X
MR [5] |—HXFERER: W, HE—EFARSE BRMIHERTX—RFET#EH
Jacobi J§48), 5 HAth Cartan BUIZFEAE R Weyl REW B FMBZIIAEX, Hik
BETAMNMRARE. L n=1K X—AEEFLH. B4 n>2 K, X—[
BEASBERR, BEEH2ERE B o B2 W, FEETLE, WATBEX W, K—
AMNEHR B FRHA o FEBEET) ada : W, — W, & ada(b) = [a,b],Vb e W,,. &
HHERE b € Wy, B {(ada)*(b) | k € Z,} TRRH W, BF=EERH FREER, NFR
a B ad FEHAERT. HTEEBRWLE ad FHEHERTEE ad HEERTT, F
WE R B FEEE ¥ IR e E XN ZEREM ad /HBERIE BHTF
Wy, 9 ad JREBH BRICEAK (% 4 = 0 1 LY, #R od RMHRT) 3 A
TR E, ZWFRZAEN EERAE L.
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formal expansion of the inverse. Bull Amer Math Soc, 1982, 7(2): 287-330
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Kaplansky I. Seminar on simple Lie algebras. Bull Amer Math Soc, 1954, 60: 470-471
Singer I M, Sternberg S. The infinite groups of Lie and Cartan. I. The transitive groups,
J Analyse Math, 1965, 15: 1-114

Zhao K. Isomorphisms between generalized Cartan type W Lie algebras in characteristic
0. Canad J Math, 1998, 50(1): 210-224
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JEAT AFFRIL B £ K -8l (Kac-Moody) fEIAY
EX K FR(6) R

Problem on Defining Relations of Non-symmetrizable
Kac-Moody Algebras

WA= (aij)?,j=1 %ﬁﬁﬁjﬂ M nxn B5EERE KA AT X Cartan %8R
(GCM), MR A HRUTEANEM: (ay=2,i=1,-- ,n; (i) Hi#j N, ay £
JEIERH (i) & ai; =0, W aj; = 0.

B AR—A GCM. 4 C = (ci;) AE—FEHA n 0 2n~0) xn B, HAT n
ITHMERE A EX—NERE 5(4) WF: BREERIC e, fi(i=1,- ,n), hy(p=
1,---,2n —£) FIEXKEK:

lei, fi] = bijhi,  [hp, hgl =0, [hp,ei] = cpies, [hp, fi] = —Cpifis (1)

HH 6;; 4 Kronecker i85 (BlYi=j B, 6; =1, BAK 0),4,5=1,-- ,n; p,q=
Lo 2n—0. &b HH hy(p=1,--- ,2n—0) KN, #4 r H5 § BEFEA
T §(A) BIRRKEAE W g(A) = §(A)/7 REFERK Kac-Moody fRE. ZEREH
HRTTE EXRARRFREEHWERKE —NEA RS, TR (1) IEA T
EE 1 X4 A WXL (BDFEAE nox n AT ASERE D, i DA AXFREERE)
B, 7 B (ade;)'~%e;, (ad £;) "% f; (1 <i# 7 < n) EK
EHE1LPEXR 1) ITBXR

(ad ei)l—aijej = O, (ad fi)lﬂa"jfj = O, 1 < ) 75 ]' < n (2)

RATH AL Kac-Moody ¥ g(A) BIE XKFR. KR (1) A (2) BN Serre KR, —
M EARRFEELE

B 1 SEES X Cartan 55fE A, Serre X & & Kac-Moody ¥ g(A) 1)
ERER.

EREETIMERKBELR: 4R Kac-Moody FRE AT B RAER R,
B, “Kac-Moody FRELHITERE O IRTRR ATy, Bk, RA 40 M %
FI%E48 1 & Kac-Moody REIMI SR RER P RMBINEZE N 2 A BTX
Bt GOM B, X—FHEE Ak, MprErER 1, FETHRREMZET Kac-Moody



JERTRTRRAL IR R — BBl (Kac-Moody) RS & R 13 . 227 .

fe3 o(4) BAMAEBATFREUEER (). H2%4 A FARFRUL, BT g(4)
FEEXRMURHR, X — AT ERA AR
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(1] Humphreys J E. Introduction to Lie Algebras and Representations. Berlin-Heidelberg-
New York: Springer-Verlag, 1972

[2] Kac V G. Infinite Dimensional Lie Algebras. 3rd Ed. Cambridge: Cambridge University
Press, 1990

8] WEA, FAE, B FRELRFRBTABRE. LR BEBRL, 2008
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Classification of Nilpotent Elements in Lie Algebras
and Their Dual Spaces

L si(n,C) RAZAFKR n MEHERERIEA. si(n, C) PRIFFHERE A LT
— Jordan FRHEFE J, P J XML LR ERZ 0. A, MAUT J KERE
R sl(n,C) PHFEZIT. Eitk, T J WEEKMEERE A 7E si(n,C) PHEZF
HUE. T sl(n,C) B—MRERY, BREH, n IXFATEAZFTH Jordan FrUETK
15 2REH T RBAH si(n,C) WEFTHSEK. REARR, 7 XA
B AR ABEET KB, REEABMRES TSR

—fR B, RATREBANZEREHIFE LK 2K XTEFTLSENTHAL
MR ZFREFFIERK. Morozov Ml Jacobson BHIEIEH T BF:EERFMFZF LI LL
BAB—AN=ZEH B FAREP. 3EM, Kostant!!! IF TR FL BRI =BT
REHIFILFR SIS MR OHILPR R —— XN, E, Dynkin 425 H4H
TRERFREMFEZFILHTE. 5K, Bala fl Carter® RS —FHEAHT
FHE p = 0 B p > 4m + 3 ARSI B B AREEN ERE M E T THHE
KIsEER, K p RAEBRHE, m BRZERBEERKHEE.

BETROTAERRHALEREWES TR L. BR g BELRFAY,
g="F+p R g FXNT Cartan XfH& 6 B Cartan 53+, HEWHH gc = b + pc,
o RN gc X T g Ki3EHE. G & g MIfERERE, K & G PFRECh ¢ KEE T,
Kc £ K W84k, Sekiguchi!! iFBHT g P G BUBS pe P Kc U RE——X
M. XA R A Konstant-Sekiguchi XF . FJf Konstant 1 Rallis K2 F&
X FR45 8] ) TAE LA & Konstant-Sekiguchi X5, Noell® UFBH THUIE K¢ -e 5=04
(L@, w) B——XRLH, K e & pc PRETT, [ & gc TEE e KIRADK 6,0)
K] Levi FAREL, a0 & (1,1 B 0 AP FRE, w £ ¢ npc WESE e M
FrtEZA]. [EAT Kawanaka RS T —HMHRXKLER.

FIA Killng &, $B8ZRY g HEFPHESHIBSN g¢ WEBRFHE
XM R g* MESPENEEENAET: g WAEEENE N A TARTRX N
F o* PHR—MEE, M MBERERIEFPENIF. EEBETER—
MEYUERIAR, MTXANNERFZRBREFH—NUTAZE. RENHELE, 5
%%, Bala-Carter M5 2K7vE RN g WEFPEEH, KA ERENAZ g« KREF



FRE B BRI FEF T E £229 -

BPUE. B, X0 RAREL MRS KAERE) B AR BRI E . W se fRiX — %, H
BIRRIREF L. FK, BRTATA M RERBESERE N THEH. BEFAE
— AR R R? KR — MR PR
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[1] Kostant B. The principal three-dimensional subgroup and the betti numbers of a com-
plex simple Lie group. Amer J Math, 1959, 81(4): 973-1032

[2] Dynkin E. Semisimple subalgebras of simple Lie algebra. Amer Soc Transl Ser, 1957:
26, 111-245

[3] Bala P, Carter R. Classes of unipotent elements in simple algebraic groups I. Math Proc
Cambridge Philos Soc, 1976, 79: 401-425; II: 1976, 80: 1-17

[4] Sekiguchi J. Some remarks on real nilpotent orbits of a symmetric pair. J Math Soc
Japan, 1987, 1: 127-138

[5] Noel A G. Nilpotent orbits and theta-stable parabolic subalgebras. Representation
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Branching Laws for Representations of Lie Groups

AR AT LA Fourier ZERRRZE— MR MM R HEE W, TIRE NI
PERHSESERERNREHESNEE. FXE, AR 2n K FFIRR
) AR R — & Hilbert 20 H, FIBER EEST A S ={z € C|z| =
1} WERARERASRER, TR H 24 S RIATHERR (ARTFZE) MEM
BRI T Fourier & X R Z MK EFHRT NIRRT AT FLKEE K25
St ERISEHL. TR EEFH G HFERKTHTFH (RAHE) T, E_ET
S KER. G MAWHRRREITE T _ErJLL BRI A T AR T[] (N2
&) BFIEF. Cartan f Weyl IEFH T #EE BZERE G RIARTARTE G HXEN—
—PR7L.

BEFRRTHBETANR G WATYRREERATH H BRSNS
ARRE. & 2 G HATAERR, N r 7 H KIRRBIFRT 7|g WTUSBAIARTY

SRR 7ln = Y moo, 500 4 H (R THRTREN RGO, m, 2 o
S

£ r PHIKMER BFERERRNSBRNFEEGRETE m, X5ETYEY

F ) breaking symmetry 5 BIEHIBAR. T2 H = T i, XL LR K Cartan-Weyl

Hib.

WR G M HBRERERR, CHEREVAKXTUNE EDPEGCHM KK
BRARZERER, ATURARETE). B4, 280 BRNERAN G H) &
(U(n),U(n — 1)), (SO(n),SO(n — 1)) M (Sp(n),Sp(n — 1)), 7 H|H Weyl, Mur-
naghan 1 Zhelobenko &R, X F G KL EBRBNHATAERR, X+
HIK H RIATAR TR BREE T UHER K. 5 G = Un), SO(n) i, #£5
AP HIAR RSN ERELE 1; X G = Sp(n) i, KEHWEARGTHEN.

Xt T—MIEH, Kostant 83| T —MERRUTHEHM AKX, HH Vogan
B RMBRATEHE LK R H MBLERRTE G A FTLRR KR T H IR,
MEHIEFT. X—HBEMN Kostant EFARBABICABENER. 82 G H
T, REEBCY p. p £ G MRERER TREETE H BT Weyl 5 R
MgE— A B AN, XN BEER S HIEE /g FHRAK H BFEF. &8
BT iR Z A, WHEREAME. 24 G =Um) xU(n), H AXRATH
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i, X — B4 B Knutson-Taol®! ZERT AR EAl R A TERR. (HRAR AR
SHAMEEAKREH. BT LRSI FEFDBIERS, BSR4 RE
1R

Y G RIEBALBR, BT BALM SR MR B h G WRKEF
##, Harish-Chandra FABE T ELH (g, K) HERE. X4 g AREFHN, B
T G WATAERTRR T EFARLSERLTER, HEE 7 _ERRSIHEHIE
B, EERZ AR THE. HA, Metaplectic # (Sp(n,R) W _E& %) 1
Weil R/RHI7E dual pair 78 LR 2] T E LR Howe XN (FFA dual pair Xt
M. Theta TR, SF—BeE S HI 4 B, Kobayashi (T —RFIKHR, B2 T —
EHERBRGRE.

2 % X K
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[2] Knapp A W. Lie Groups Beyond an Introduction. second edition. Boston: Birkh&user,
2002

[3] Vogan D A. Lie algebra cohomology and a multiplicity formula of Kostant. J Algebra,
1978, 51: 69-75

[4] Heckman G J. Projections of orbits and asymptotic behavior of multiplicities for com-
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saturation conjecture. J Amer Math Soc, 1999, 12(4): 1055-1090
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[7] Howe R. -series and invariant theory. Proceedings of the Symposium on Pure Mathe-
matics, Vol. 33, Providence, RI: American Mathematical Society, 1979, 275-285

[8] Kobayashi T. Branching problems of unitary representations. Proceedings of the Inter-
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The Unitary Dual of A Lie Group

ANEFHRATAER ST RRE LS BFETRT — MR TR RO EE
WA B TX—HESHGE . 80U RS LR YRS R E &
FVIRBER, FTUEBATHER RS REZ LSRR S EFRIORE. T
BAE T RPR X —IRREE R EHRE.

(1) ZHEHRER

FHE—NRTLRBSRESHNE, BRENSERLEEHND. EH K
BEFRRE G 7E Hilbert 2 [A]_ERZELKIER, X E/ERRFZRARAZE. Hit
U, TR G WBERRE—IMAEF G BIEA Hilbert A H _EFTH B HFHIRH
B U(H) RIRIZBS

m:G— U(H),
FH G MEH
GxH—-H

RELMBRS. MR G AEAFERRFRZEMNE 85, NWHRERRFARNTY
BRR. T8 G WATAERRHENEK 2N G B unitary dual, BHIEH
G. BATE R8T, REREEMAEA Hilbert FAMEH, FTUERTR
ROFRBERSER LEARNEATR. i, BA LK a7 3RS H Fourier
FE SRR 2 P v BB B Fourier ZRH R N T4 N B BT RN AR

(2) BEFHNER

BERRFIREHETHLRAER. BEFHNATARSHEEGMER. &
EFHNATARTHENBERHEEME. W, & G VEBESH, W T
AHEARKIE, BB AERRAR R(G,T) #iE T XA LS. F 4 Cartan-
Weyl EBUEH] T EBEFHHATARSEXER——X K. —f& FER) #F
BRABEERFHERBNEM L, SAXNCHETH%NE MR ELZRN.
FHFNE GEB T HRYHERTENE, 5EAREFENTFZEEN) IR ERE VI
K. FERZ NP LRERERFHNITHER TR, FIEATHERSH
4rRIIL.

3) REFHEURERNERR

B g AR G FZERH, D or b g MXHMBEMN. 28 G AEERR

Ad: G — GL(g)
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BRT G 1t g ERRMEHEER, A BRPUERA REFEHE (coadjoint or-
bits). fE G NHEFRFZEHNEE, Kirllovld IERT ¢ WATABEERRS G
IR IE ——X R, il HIXA X NAEEFERK R TES (functoriality)
YR B Rp 5 RBIRS W 5 AR AN R AR BERE B, Kirillov
BHWHA T R HEBEER R RR, IFRIFEITEE (orbit method) HSEH. Aus-
lander 5 Kostant!!! Iﬂf—ﬂ}ﬁi%f@@ﬁ.iﬁﬁ%ﬁﬁﬁ?iﬁﬁﬂ‘]ﬁfﬁg$g¥i, W7
Kirillov K131, SRTTPUET LI e E R R AMZR LB BATEAE (7) it
— BB HIE T R E LI RN I 49 R TR R A.

(4) (FER) AUTB T ETER _

BT Macky F1 Duflo ) TAE, ZHATTLA TR RIFLE HLLERARTY
BEHR7HI42E. Harish-Chandrald! E%Tﬁﬂéﬁﬁiﬁﬁﬂﬁﬁm Bl EFR#HIAE—
MEKRETH L RARATRRWENE, BMATA TR HAFRK.
T Langlandst® 25T (£k4%) QMR TTA AT BRI, 4 Langlands 4
KA RBAERNERT R LATEHE SR ARER. Knapp M Zuckerman
K H T 7 Langlands 2284 B A2 IEB A Hermite BUFIA T AT FFR RO 10
BE— P EIX e Hermite LR T IEERATAT RN RHINE, EREAERH
7, RA—NEER SRR EREFER .

(5) RAFHERI T

MR G R—MEFTH, MAER—NRARFHERN B ER L. X2 —
ANERE G FIFEPEE EEUCEEROLIF R % R Schwarz |~ R EAFIMEE, Harish-
Chandra EAMLB AT B FRSHAR P RE T I AR SPFFEE LB Vogan ilF
IR TR RN ETE R Kazhdan-Lusztig Bk EANTHBEERRS
KRB THEHIWTRO, ARXADMEEEFEER, SRR TERIET X,

(6) Atlas of Lie Groups and Representations

Atlas of Lie Groups and Representations J2IT4ER B+ JUA B2 R H R HIBT R
Btk MAIRXT AR FESFHER T ER PR BREZE R . R, AR A
KREGHENAE 2007 45 1 A TAR By M43 Kazhdan-Lusztig 1Y, AH
KE BRI A AT LA http://www.liegroups.org F#. XA AT L) RN KK
IR R T F g M TR,

(7) EFTEERRRR

ZE AN TT 2B RN RIS R 1R A B B B LR B R A aT A B R R, T HARA
AR XS R RS T T E L. ROVRXREERATHE R AR
7N (unipotent representations). FUEHFEARZ SR E I RN RIIRRA
REELEEHE B ZRE b, AR B LBMEAATHEME, BEBRIRHHEEE (nilpotent
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coadjoint orbits) IR FA N HER AR AR T —MFH AL

(9]

1 M Es FRAMRKRERSEE 40 W_EBEE
TE: X 240 MUERR KBRS 8 4, IFLUFRBRE, ST 5145 56 MIAEE.

SEREN—MUERBT Bs SURBIXHREE
2 % XM
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BERBERTIEPRY
| X — Weisfeiler(Kac-Weisfeiler) 5548

Kac-Weisfeiler’s Conjectures in The Representation
Theory of Modular Lie Algebras

FRHE p> 3 ARSI LB Z2AE “T X Kostrikin-Shafarevich 4325540
B®# A Strade-Premet ARG, SEMWHRFPHER S HREZRFHRE —
MEBEHHESRELE Kac-Weisfeiler F5H (FETF IR [1)~[3], F 1971 SFRHY, &
KW 41 1 KW 55182) BIFHE~. B FEZAREF R 4R TarE LLAFIE 0 35
EMRBZ, REEEABRERE PP, CABERTEARLAR, FRALRETRE
TR BARMGTT, RN - XA 4 B0 AR AE S R R T R I
“RBERFERERE” - R RABHARELTRES. ARt &
EAMHTE AR p P OFERRTE B BAF IR R EE (Zassenhaus REL
%), H EIESSREE (unramified locus) B —™ Zariski FFEE, HHEA p .0
FRAERS x ME—HZE T — M REHFERARER R RRRABI, SBURH p PO
FERRST R AN R B B ES, B <p/MNAEEME. X E B R
P RGEREMEFHIEREIR (“orbit method” B Kirillov F 20 tHED 60 ALK
H). BB (P75 BRI DL K PR 2K ST (support varieties) FRiB15].

SRR (9, [p) BMEANFT, (ad2)? = ad(z?!),V z € g), 12 spec(U(g)) :
={FREF g BFHAK}. Zassenhaus? IEB: Z4(= (2P —2lPlz € g)) C 2 =
cent(U(g)), U(g) BEEMK (B spec(Z2) BIEMAREE), (B Nakayama F|HEF
Schur 5|E4 HE) BIEHE v : spec(U(g)) — spec(2) BHEM: FE—/HKH
FREHEF (discriminant locus) D C spec(2) ZAMNIFFE L, x X, BEFiBEHEE
x"!(spec(Z) — D) HIBREELEL pt—, (d = dimg, r = [Q(Z) : Q(Z0)], Q(Z) H
BIF Zz Pa30R); BE x YD) MRSESE < p¢—". Rudakovl! #4488k
FERIZA S g, IEW: 7 = rank(g). Weisfeiler-Kacl* SUERH: ¥R HIZ AR Lm0
GFHEEBIERAR p PO xv, T 20 FESTT EEER p RABE—
EXETNRE g EWRMEERE: 6 c g*, HFbv(2) = xv(a? — mb’])%, Vzeoag,
V € spec(U(g)). MR 6 BAREBTH g 8 V MESUEME, mMEMERL—
N (e g A BREIMEE G 1) KRAREERSE T RITTHTX N BER, BB — N
MR (HFE: ¢ RT G WABMERNAFE, XRAE () KRBEENRK).
Kac-Weisfeiler B IHF5 -





