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AR R, IRJEFE B N AE R

5. arXiv: TAF B8R 5 IS fgofH: R R SCTRER A o~ I P T8 R SR Bl oS Sl gk Jg

6. JI a5 WEME . FrRME ST SCr 6 7 DA RIAD iR B pd eSOt — BOR B T EY
AT 4 F+VEE +pdf, HENHH SE 35 U1 TH BP A .

22 PERESMEEESIR

[l AT EAT AR A SO B ROR, AR R — R 228 R — BIELIRR . @ W F AT BHMREE G ha st i S
VAR AR BlAnmT LA J5 T BRSSO e ot S Jike . ARESEGe . US4, &80 Rt
BEML T Siitora s, R HR BRI EN DI ES, SRS ELmEL R MOV BN SE PR R LR
TEL e, VRIS ELN T A 5 KME T A8 fpaper th B $27 [7) B0 4% 28 ) & BEARHEEAT 7098, TXORF 2 B O I o ol
AEHITAE
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2.3 LaTeX 5 Mathematica
LaTeX®MEBZ S

LaTeX/2 8% SCRHERR I TR, 5—%2 050G, JEME, UESR . BfaSd i #Z HLaTeXX A
HER KA R TE e [P LA XMEFER (LaTeX A1) K% HEAEAE CHREARZ HAK ) . LaTeX T #
Al LS Ztexlivedtk N H B R 2 (Windows 2R 40 FI3E iMac RGN EAE R, 0 5 025 A I T 328 3¢ 12 2 22 2,
B JUAG. FTH IR IE A3 0 \usepackage{ctex}. -4 A CTEXIX AN F A S H7H SO B4, {(HCTEX H20124
DU A58, BIIR 23 TR EMPAEEHA T .

PSS T, SRR TeXlive H 5 M TeXworksw 1 #s, L AL 138 TeXstudio. 7F 2% 4 %8 7] UL overleafix
APk, HATRERRERNE B CENRGEIEFEE) o EF AR, WA ROy B a0 AR KR B 1 SORIE 2R
SR, overleaf X v {8 /R 2 i 5 .

Her W EEA] (BB R BT ) 1555 RS LaTeXEH, IR BH SIS, X%
FRPAER LR

Mathematica: It EHE LA SR

L LY. FIFEAZAATEZ S — T MathematicalJZEAFRAE,  BUAERIBIG L T IERRATBERIZ2 AT -
e 1 P EE A I IR
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3 —VIRURE: BESH. GMERE
FEILZ T, AV A A U SRR (L TR O

31 HES

BEA . W RUEI: BURTERE CGE=R0, T ERREAEAR R A L.

E: WEA IESCHI MR R, AT AL, 51— B VMR RGBT SCEM R AR (B TR TR
NZES . IAREMA A DTERRRIEEIRA >, X2 e Bk ) OCHRSE —F), XL S ir 2
AN PR e EAEIMO M [ [ R AR % Ak, FRATHI B 1IAR SEBr o2 1985 (TR 5 S BF IR B 5 s 7
B, JET2003. 20084E4 1 7 PRUCKIMETT, DRIk 1@l e U IH o R 22 A T AT DAAE 27 21— BOn 1) 2 5 1 3 —
Sedh R AN, WUUR R el ARG, BB R, R B TSI T R TR LA,
BHFEANR T BIME4. 785, [21F552-45%, [9IFTTIYE.

FESEH:

(] AR, Bl SiEM. 1 ER: Bear i D8RP SC CEMD CRIER -8 5

[2] Lawrence C. Evans: Partial Differential Equations, 2nd edition, AMS, 3% #8431 552 ;

[3] Elias M. Stein: Fourier Analysis, an Introduction, Chapter 2-6.

RESHMESER:

[4] B. A. Zorich: #2081 (G5 M),

[5] FEK: B o b b i) e e 5 e 49«

[6] Walter Rudin: 2£43#7 R B ;

[7] Spivak: Wit/ FITAR 7y, FFIRA. B ILAT ().

(8] ¥R HIRMAN . CFEZ G R LRI — T, Iiax F1R AR .

[9] do Carmo: Hi£E 5 #h I i 43 JLAAT -

PR B BRI ST S, AT A T OB (B o b S BRI SR ) B AL ST R, B4
RTEER.

FIEIW:

Hee o iR BB AR 2 —, R R 2 30 A o B A UR . LN B A A I R = FR Oy A
RS BAD . ZHEMBY A2 LR (BUrA3) . LA, AT Fourier (A7) 7347t
RITBAER A T 2 vh e AR ORI 2t —R)1E: T RIRIRIEAR . SEhr b, BN MR R AR E H 58
A AFERBR” XA, T e — §1E S T

o FSETIAN S (A HTAD
E—E MR ESE R[], & RSP RIS HE5]. AR EMB s F O RRENE, B A7
B SR JMImHE, DUEPFIRIRA S BN, (110 DM — S pl i, S @R T, BA BB R M.
1. HRIR — 34 — A4 Oeigh)

MEFIBR GO H&k, BATAT DS R R BRI IR, T SCRRBUESEYE s X R B0 25 i U R, 3%
1T LA B R B R mT Bt . 48R, HOEM - SIES L. IEEEFSNE—HERRE “ArEgmiEE
S EZIEERAFREAEL” . Hlilim, o X, = x, IMARER L “niR KEF, x, E05EEx", KARIEE
Bk AT A “FEE”, KRN IZAE He-NiE S 2 ZI X FFHRE: T4 GRERZIE) € >0, 17
fEN e N, {5 IEEn > N (EMETTARIZ G, W8 |x, — x| <e (x ) B FTHIIERER D Ee FER
ZREFERFD .. HESIWREEN— R LB R A EH, HREFENEEINIT . Bl —SiBSEE
HBLFREIINHEEES S . XA YIS KA REINIE R — S - st 5HER (%
T ST SO TIE B A FE VS E B T 311451470 2133078 70 AR B

2. oy <— T4y
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U AR S, A5 SR, AL [T f(dt = f ()RR BRATES BLBER SRR R 0 G
MEBEXT) BfEHE. X80 aMRE TRAZUEEHSHRIM. Fli: TaylorfIt 4T HZ T
FEIE— AR S0 . LUHospital GELIE) BN SRR THE,  DURBh DU TR e 3448 H L,
100 RUAR PR AE B In 2 J5 KRR AT DLV A B iR S R, AR 73 IR B AT R TS R B4R . (BUIZ00TE 11t
SACE AN BRI, UMK AT RE2 i VR0 Bz BN AL B4k, Lebesgue AT AR 5 2 A IE W] B8 B (L4522
> GELEER 7 BIYRME /N7 3 870 B L N — W80

o ZREWMT (BUEIHTA2)

R—E0 M EESHASR(1], [21A[7], & B RBIIIRAT NS 25(5]. 2 AR 287 RIS 55 L 18 P A 0 3%
B, ANE R RN (11 ZM TS R E AT A R EATE R, [T T A B AR AL AR
Bl [A1TCME SR EAS4E, UF T — R e iy 2 1 A 1 10 o

L RY LRI ED: A MERRIMER, FEIFEARGMERE, BEF I XBIOFMESLTEZYOS ER
SEICERSERE! 2J5, TATATLLE XRY h P oS, LR 2 A SR stk . i R ARAEZE BEiT
ot AR, ATLLLAE ArmstrongRERR I, B JURML) (CRERRFR AN 2T S0 AT =%, VHC5En
A G HERE, XXIEE PSSR AR E .

2. ZRBRBIING: REREUEH, REUER . 2 AR R B 52 fo 5 10 E B AL BB HOE B
BRECER, e I T BRI R AR A AEVE R C S R AR K AEAEE . X AR JE AR S o) PR L R
T I, IR H B R E B I R B0 PR BRI . IR T AR, B B HOE B BN T Nash-
MoseriEAR BRI, 1M1 J& 2 52 TE BRI 20 7 REAR 1R BRAEAEVE Y — DNMRFE SR A B2, RREUE A S
AR POZ LEURA ERRILH I 2, HAEWI AR ERICER . tHE L, JRFIRME. Hik B H e Tkl 4
2N, FEARE R

3. 2RI FVIRK, ELRRITAERRTIRA . XN %2 BHX BRI EM BT Ui
gre WATHAEHB R BH AR RUFT 48 =485, %A 91 ALebesgue () IR MEESESE, &
WN:PIEY S

- AWML, ORI HE EE YRS, BEAREIRFTE&ATFEXE EEFiaEiiag.

- BRI 13E WIS BRI R (HERASFR. PRABFREES B 3 B D, BB\ IR L4y 3R
AT (F6Stokes A3\ Gauss-Green AR Bz, SKRHESHHMESER. AHo4h, mTLUHE “HEFRIMZE2E
FE R B MEONSRS . IXER Y RN R T T RIS ST AR . KA, S R
FED B At . R IRATT T EHGRRE h 3Ry . DR B e P T3, DA 3 2w s 20 7 R
RHEA ERE . AL, B XEEFE 2R LR —22000 U, R E % BE9).

- A"EXKES| ALebesgueiNEFFA SIS (UHERERKIH ) MEFEo0 BImAE S0, 50k
WE S ERE 2 R— N ME R, RE @) VNS0 IR ZE 2/ BN R &M
W] AT DUBEAAE IR, (BFE A MR IR I B O TR RS 2 — B R A — R R IEA A

- ANEZ ) Jordanil E 3+ H E RIEHE SR B E B AN SteinfISLHT 56— il L [ 16 2185 JF
fRJordanil & 2 it . ANEASCN T — M & B A Xl — AN TC I R 7 .

o EFFE K HTA3)

KEBACRA 14-16 2 2247 W4T, JCHIE 155 B AN ZAU — B LR B8 R AR AR AT A
o ZHBAIT I BT LR R 155, EARZEL-0/ VI RIE W A HREE (BRARLUE ED .
URAEE 185 AT LS (i B B A BHA R — NI e B MIBetabfi £ 7341, ZEFHINNIX A8 73 E B AIE W] R A 44 B AL 4R
(1, e 2 AR R — e 7 I G IE ] — Bl U . UM E S 8 (REBUNZED REZNREFHE
#® U R =BT IR SERE R AR S ST AR A R ¢ —E” XM HAE A T EERTR
R —FHONERE B FEAE WS B X “— B0 BIRANE T Bsup. TEIT R AR
g, EYNEAEERBAMNEZNRE, REEBNRMEEEISAENRE! SENRSAHERS
AEZE G HBAERAR
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o LA (B HTA3)
EHNNEIMDTHBZERALCRE 2K . XA NEEZE IR 2BINE2, 3. 5. 65, W AMET
T 2 B0 5 AN I A e PR A I o B S I G o FRA TR AR R S 1 7 3 FL ST AR, (1A s 5145 — M,
AW EA . AANEEVONIX I HE T e EIE AR, (O 2 R B s AT AR g .
BIXAFH AR Z BB T, @EWKFHIEEERER. 55, (31513 T i #(good kernel), J&i1H
£ (approximation to identity) FIMES . “IEIUTTESE” RIS b H B EHBOR IR TG, HIEEARPE RS 5 LA
2] o ST GRG0 T AR A L GRS B B EA LS . R AR R Sy, (31513 T 2R
HE KA Schwartz BB HK, X R RE (RIE B X NS E R “H A" (F: S - SEARM . It
Gb, XA AU S5 L e

— FourierTIRIRLBEHATE (FfUTParsevalld 5, SLPr FAE G2 TY EE A8 e, 1T ()
AR A] EBSHUR),  Fr DAAR 0 st il 10 SRR R KR A, I AN UL SSULE 5 T BR 43 A 7 Hilbert 7 [B] I 2% Ff
I

- EHEMSHNEN, RN BN SEAE N ZERE N, B AR ) — 2% B T S s
METRIET:0 £ (§) = (&) F(§), FULBATATLUEISHE L F 0 “sBr SH F(6)° F (§)Y (VAL
AR ), XA A 20 HT S PDE AR A R B .

E: Bea ot R R EE MR —, SR LA R RRARE DL Oy Al . RS2 ST, 17— RRIESR S R AR
SFRAEME, NERE, 7MEFREMNEES, YIHRETRA! X aE 5, AR —IRETE %
SEOHT. RN, B @I e EAE AL HOE T AL AL 2 L P H A LR A AR R s 4
CRFEME BN . BHFHE CEFEWE %14, 155 FRA (B 28 (BIInASE (G T e — L b g
BT B, BiE UG B iR MEERIRAE, EIUEE ISt R DUR SR T R R R
B, MRSz 2ot HE, RAZRFIE—RER! RFRNLMERIZET! SLE8HMIT!!!

32 ZMRHE

BEMESER:

[1] 2 VRS (B D, A5 E HRAE

[2] ATHRERI 6 RECFE S (B 2R

(2] ZMmAE . A, EHR: 2R, P EREEER RS AR

(4] skBER: mSEAREC: . mE BT VE, BRI .

RESHMSER:

[5] Ry AR AL = 4 pdf;

(6] BRASE. MBI 2RVl g, EHRF HRA;

[7]1 M. Artin: fC%;

(8] EH L MAREI X

[9] A HFER, S%SHEE HR.

FIEW:

1 BRI XTI E R IR R ORI — TR — o B IR A RIRR, (H2HT:

(1D &MARE S R B RS A —E X, WIS, ATRIZE A R

(2) JordanbrifE B FRISFIA — & FIMERE, WRETR 2L — /IR

DRI AN TR [R] 5P 14 T R B2 At A 07 1), Ay BEAE 2 ST X 1T ORI AN SR A iR -

PRI TR — S22 SO SR  . B 5, B — R GBI AIR, LGB st , 5, XU, —
PR, PTISRRG, RO AR AR X L, XA TSI SR E e HEFREROE, JUAO GRS
XY Bl B3I NA R 5, XMo A BRI R %R, MEsEMNESMREIEHE. (BT TR
HUE IR 2, EALRIE)

2. F 3zl
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(1) RENETTREAL: LetE Ty R AR B b (i B — RO RE 4, JF BBAHT se B M SLE v LR e 1 fig, B
LAEARBORRERIT IR ZE 221 “ R Teik” o ERAANE T R AL R LA B AT PR A AN FE 2 B S &
BRI R IAAAENE? X T IR BRI 2R TR, A AXRIE BRI REFERTE T AR ZAT AN B0 5
Ve BV RENZAE A, LR SINGE A, FERE, TS 50T AR TR, R
TR — B N, B MR, KELYEAE, FERER BRI SO AT iR L T R
ACLEE, 2Rt 7 R e s n), HERE R AR AR i, FERIE T A AR T

(2) FEMT LRI e HE T AR — RN TUAT R ot o = 4R RS RN TUART, AR 5952 R A /A4
PARHEE, A BRI — e A BOA AR R LE 4 AT T LT A BE R TR S L,
22 R BT DO Qs ok, IR BLWETE L i LA o Se e s P i J L) h AR AR AR 3 I ARVE. OOF
HAARGARD, HREW G — K S R Al “38RAE”7, IXHH s 4E M Lok 1R KR o

(3) BRI RA: AP AR — BRI R 25 TADEEEN R (RE50R) UL — i
(WL o RS STRERE T, ATRE e RIEAN TR R 2 il —se 3, 28 LA 1

o WHMMRMAMILHIIMMESS, & LiaHlim, HIERLSBIRM—BG, XFEEZH A MR

lim(a, + b,) = lima, + limb,, lim(c - a,) = ¢ -lima,,c € R;

o B R[a, bIEXIF[a, b] ISR AR, W (7 dxthft—ARla, b] — REIMAS, Il

b b b b b
/f—}—gdx:/ fdx+/ gdx,[ Cfdx=c[ fdx,c e R;

o WR, [(XIAA KB I 52 RE L TR ES . W TZHRf(x) = Y0 _gapx®, RATTLUE XL
R [x] — Rt XIS £ 1> 9L (x) = S0C) agac = SORE A WL [RDRE 396 A2

d(f +g)/dx =df/dx +dg/dx,d(cf)/dx = cdf/dx,c € R.

MULE BB e DU Y R A — 23k, iR “Zkik” . RS E USRS EA PSR, ik 5
“Hok” . 2dAVEEFNS S, S RIBEEP AL ERERES, BRENRENTTRAR, HEEXEES L
HHAFEE X L A “Hele” Wiss, JF HAEN L s . XUt e S W R R R R
VEBT RSO TE, RIS 2 ERAEENE . RERIAREERIEAT T TE: AR,

3. EIJAE:

o THAMNA.: LMITBRAMIE, HES5175 AR,

o AN ANEAAIEE. AP ARHEIR . LR H i,

o THEROLNFMKR: FILUENEII DML EFR-TERE, Timslh ) LaEERAR:
(DRVERERR LML TR 4L, REOERE S 1) HEFE I E X
QW15 T5 ME SRR oIS . AR R AR
BV —HIEN, W7 RS L R i A 2R IR R
(A EMLEE, FERE 5 2tk 23 1) 22 8] 2R R MU ) 5K &R
(5)FE R A 55 2R PR SR AE AN R B T 97 B 5
(O)E — 2, TTRES &N A A B AR B 96 R
(775 K AR ABL 5 2R PR AR AT AN R B T 1) B 5
()2 E — A, TR S A A XU R A R
(9) 75 B BRI AH 5 5 XU AR AL AN R B T 17 B
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4. FIFHE

(DR RH AL, D, EREHEARBIE S

Q)T ORI HAR, JCHOR AR ES P& R RES, BB R, 3535 2 A REAR 1A AR ST 452

Q)L B O LA R ke 5 B, BREUEH, BREADMNEDMUES (D3iES M, Binet-Cauchy 2
3, Jordanbrifk B HE i85 T E 7 B () Jordan bR A4S, KHBAMIERA#PBENS [ CAEH, BB FASRIRAE. iy
—I ARG E S, AR ANER, W LURIAE, R 2 HRIME AR, FREZ S A% ) R R H A ) FE i
B,

5. SRR

TE I EBM BN RS, TTASHU TN R0 WA LSRR B 2.

(ORISR AT W ARL, 103 7 — SR AR MR, 48 1% ¥ R AR LR AR S )RR B 2
A,

Q)Z EAMEARE: X RGBT EE 3, BIskE. FREALIEAEh AT LU 2 B2 AR RN
faT B s S, MIAEAR IS AP U 2 B B2 M . RER IR R R, (HR ST 2 L i
. B JUTERBERE 2 KREEH, 2t A ameighd . X BMERER2INE AT, KEHT. BREAHH
B, (HAEBANRMNEERERE T AT BENEREZHER .. XS H RN ZT S E6]. Wrifidd
PN SH Y, AR RSO B SRR S R S R DA K& 2 AR T .

QEMTITLLHF TR R, 8 S B IREGRIRECE R SO AR R E e S BATIRG ME 2 e —
B, X CAEEWRIM G A, SR — R ER I3RS 0B IR OUR AT A e 4, IR BRI D8 1 26
PEARE AR . ISR TR IR ACE X, AT CUE R LA )

o ANEAK BRI X SR, ZRIEAB BT SR RE R4 B Bk B GERIZEA P
o T NRIRRHE, — M RAEAED

o LAMEZIRINE SO, BOERT IO, RO ? R, WSRO, BAE B4 7 B
HI— e WA, BATLEREUT A7 Jad 5EATAR Z M AT A (TR ?

o ARVEARBR AL KEREIIB] T, Zmpek?

(3) T MR S M FERE R TG BRI [Fl 27, W] LAZ 5 [8] 8 9] (R 548) -
@R EEREAFAEL BERoREie . RIS, PRS2 R i, TH5E 5 1 A BUE A
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4 EER (M ARHERE)
AP BAMRE FE CLF T F 0. LR, SETFTBIEET AR THIH.

41 HRIMNFE. WORF
¥hihE

BEMELEH:

[1] Jerfolk: JERhPR A3, bR RS Rt

[2] Munkres: Topology (REEIEFZ ISR (FhFh) 17 XRAY, 8 —F):

[3] EAEEIBER I 2E1E L http: //staff . ustc.edu. cn/~wangzuoq/Courses/19S-Topology/index.html;

[4] Armstrong: Basic Topology;

[5] Allen Hatcher: Algebraic Topology.

[61* FFtar: ARBEFRIN SR E L, Wk ZE it

FI W

T ETAEIX BT S R BERA RO 42, X T TR EZ 8 mUE RN A AR B A 7. X B H
IHREIMEKR A, REGEINEEAAE T NTERINH. SH A6 RN LR 1558, A%
MEZ A P —32, 1 T IR AN R R R A AR

EHEVNRERRMARE A REMPNES 2 —, BN IP R EMEH AERIME, Bk — e
GRoJRADE), FEEN TR B G (5 AR S 2 R — BN, TR X LA o v R SR R 45 7
o) RN, SRR IR 2SR 2 2 R B IRA TR TR ], R BR P (] B B
N RS, BIanJF P Se . rTEOE, 20 Bk SRR SR IR IR TR P BT, BRI AE B —
FIFa A2 A E IR o AR R — S MR B S fp 2 A (Y, X AT DAHS BAIRATT B A oA 4 75 S 20 0 S S e ok
JEZEIN & (BERFFAFRIBEZMR T — LR AINMEE, FINRIZ&EFALLE “BR” RS,

PAF MU BERANE— N mUEIR N RATE 2 2 A 4

L SR : EREAR], AR, HANEES (G BN R T R, A1 E S P
R s, BT R B R . a0 O B X S BARR T2, SNSRI B, AR L E
B RALI R E L

2. AN FEAR 2 ) B rh BRATT TR O — N R (A GINAG b, QAT A B B 40 2 [ R FRAT 7 AR
M B2 e, RN EAE Ia s CEIERMIAHN), 52 — R RS i) R R e i 59 1R 4 (R g
R, DLRZ Rt S ISR, R ARG & o0 Rk Mg B 2 X TR IR B AR L —

3BT HEAME ST R AR FE N RS BV R B A S, A, R, @ vESE, FRATRT DU
ik — e i) e B R AR IR LR T, b AR A S B RS L =N € HE: Urysohn5| 2, Tietze i€ 4 5 #E A1 Urysohn 5
B, HSRH R Ty GEMER 7 B V) F R M 2 . (BME— X =N EEAERAXN #F & A EE,
BHENRAEERESNMEERLNA)

AN RATIN kg ARV BB, R, AT B 5P EEMMEm, sl 202 B ERESR ER
A DAERBIRRAE ), XA RV T AR E R, 5 — AN E O HARE A RS, Rl 2 SR
VO UE G228 2% [B] A — > 23 B BI I S 1)1 23 (B 0 SR 2 4 23 (8], X ANEE JUFRTRI 0 A i+ 2 L, B i 76 5250 iy
Hh R B AR SR B A4 o

RERITMEESH &R NI AR 2, Y9 RS RERENZIEFER, SR AERER TYP N E
15 DL T8O T8 2 48 8257 ST HORIR AT A, AT 2 RO SRR FRATIN TP PR 00 BRAA 1T AN 0o — 4 gkt 10 1T 12
F,

R JE ARG — T 2 d (RN 2 J5 7T At — B 27 et 4

Lz A R e iRt T E T R M EE T . R B R E SR, AT RUE
X Frechet” [A] (EtBanach % [8) 5 V2 i) —R4p b 23 1)), DL 2 ) B g5 #n4h . QFHR 2 Her i i &
BEBRA AT DAHES BT — B tE L, 9] Wi Weierstrassi& i & B A Arzéla-Ascolim| FRAE, X AR GBI IIE S .
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2. &N XRBERININZIX T TR G2, W HAEGR N TR Z PR Rn A &, 234K
00T AR BIFATZ AT R B4 245 5 2 ] PR L IE MO — LS BAR R U D8, 5. PA il 1 53958 R4S

3. WIS IRANRUR N LT G R O, RO 7 R R o AR M ., fhRT DA
MRIEBEIREAR G E B AL R E B . — N S 2 AT AT ARSI W] ol 1 WA 5 I St R 48, XA 3K
AL SERT DAY 73 1) R A o 1 i AL

4. AREJUT: X FAREOER BE IR T Zariskidhi b, X AMERTH 70 FERE R #0 NS RRE BT DR BATE IR B
S BUR A R A VR R OSSR T ek B . BOFAREREU LA Z R T x

5. 4B 1 R GE: RABAAT T EE, EZIMUYE SCHAT — A8 1 R GER SRR ] 17 AR AT B (£ Lec08),
TXANT5 1A AT BAE RO 5% 7 18 ) 22 o

(BTN

FTEHXMESER:

[1] EAEEh IR 2018 T X, Whttp://staff.ustc.edu.cn/~wangzuoq/Courses/18F-Manifolds/
index.html;

[2] Loring W. Tu: An Introduction to Manifolds (Jit /& 51£);

[3] John Lee: Introduction to Smooth Manifold QGH Vi 5 18), GTM 218, Springer;

[4] Frank W. Warner: Foundations of Differentiable Manifolds and Lie Group (f{/ i/ 52 R

(51 B8 & T JUTUE S, Ab RS H R

(6] BRAERE: T IIBHIE, 5% H0E .

B % BRHAE N IE— N 4.

FIEW

RKITRES F IR RIRKR, BN EWRSF AR, X B3 EA A2 T AR EZEZ18FERIT & o i
TEHINZE, RN Y iX B Py 5 R DU AT ST B LA F =it

KTXTTRINBEF W RISy WERERBS . MamIvEe. mES5am. V0P a4 AT
VI, 18FE ML) M SRE L. de Rham LFEIA. FJUAHI2 A8FECMIZ) . mEMA LR
#&. Hi#MChern Weil BRI /r. XEEN A SEPR EAE N — A ARG AT DL AR 21, FRATIL, 3, S1E R
TEEARNEND, M2, 4,6, 75 0 LAY T R4k 2E R R TT .

o VUIEHIHEA A

RTFHI NG B B B2 H b () RS B AL e B (FEOGIE TR R IS RO LI R %0,
AN E BBATAT LOR R A P B AR, Bk G BRI AR B R, KSR, € UL L RIAR 2> IR 5%

- MRS W SRR E RS R G, H— N LR 2 M SR (FER 4T
W G RA ) o X TUVE AT KIS, BATEBCR AR AT REL MBI 30, Rl 2 Rl
FEH AT YR dfp(vp) = d(f or)/dtli=o, HEATHETTED KA S0 — B h L
(IR % 2 A5 4 S0 7 A

— W R AR BT X i TR R 5 R VRN (D) IS A2 B ) B (DTS BN ) SE B, XA SE
B IAE — A R B AR R 3R] DU AR B S R B SRR/ . AN X MR IR A AT X
SICE HARIE BN ZE 5, 0 T WU (submersion)ids A — AN B 22 25 BLA & 1E AR (¥ R A5 iRt
LU EREZNEX AT VIR ], XS5 RAER P A B 1B 2 AR EER AT 18

- AR SR X R RRIE T ROE, MRS AR NSRS, (D) 2B 1H]
BB RIIE, X e E o RIS AL 707k, BIan3RA T DERR )5 3. Jelg e EAE S A p, ¢ fF
FERIT IR f 16545 f (p) = q-

- A SR RN E RO MR TR W A G 26, IEWI oG8
SBT3 AT S AR SE, BRI ROT AR R Y OF R BRI . X


http://staff.ustc.edu.cn/~wangzuoq/Courses/18F-Manifolds/index.html
http://staff.ustc.edu.cn/~wangzuoq/Courses/18F-Manifolds/index.html
http://staff.ustc.edu.cn/~wangzuoq/Courses/18F-Manifolds/index.html
http://staff.ustc.edu.cn/~wangzuoq/Courses/18F-Manifolds/index.html
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A REWKESEBINHIOEME 195, 451R01RFF M HUEIEEM . ST AT BER B8 K 5K 7] BA7E Analf)
3 J LT A Amold )4 34 ) A B s J7 ik b it — 2022 2], RN B IR ANME KR B A L.

Ana Canas da Silver: Lectures on Symplectic Geometry. ¥ JL[ 7 T HEH GF N TT20bt, {H2 75 295 i &
XE AR B IE R LA 2 ORI 1, ARl — 7 JUATHER: 17— 1

Mcduff, Salamon: Introduction to Symplectic Topology.

V. I. Arnold: Mathematical Method of Classical Mechanics (£ #iL 7752 71 505 777,

- WP E5RE ERARG: Ma EE T AN s EE M RE, WX —E 0 TG 2 R ER 230 E B
TRERTER, X BRI S NG, BRAEAT S0 T 2 A X IR R DA R AR =2 0 R O
L= RAMU T AL = 0 wedge productii L. 7R & FPESE A F Cartan magic AXARZ AL OLHZAEF
JUTHD

— de Rham L [F1AE®: XEHHRZAREBINE, FlaFREREH WIS, Zig-Zag lemmads, {HiEx
FOHE L 2 BRI TL AT IR, B WM ayer-Vietoris 3 41 F1 1142 RIS, Kunneth 2 20 A 1) [R] 44 LK JE Ik
XAy, AR AR B AL G A AR R T AU A E — M R AR A XBEAAR A — DB
(B FRIEA N —n — kB CEEED B3 ERIVESE, AT 5 )75 P SR A8 3 Hh AR B 2
AR — DT, Ja R BRI N AT LAk — 5 %% 2] GTM 82.

Bott, Tu: Differential Forms in Algebraic Geometry, GTM 82, Springer.

O GEIEL
HRSIH AR 2N S %4
Guillemin, Pollback: Differential Topology;
Milnor: Topology from the Differentiable Viewpoint (M43 W s & 4l , A SCEFEAR).
WAL — AR RS . ZIRTEE Y, RAOHEBE I H— S W R RN 2, JF H
] LR J—HE fE AR N A
KT A S — AN R BB 25 Bt g SardsE B, KRBT DUIR A — AN AT i S AR S R A KB B RUR
A CRMEED, X5 AT fmeitis i 7 AR SR AT BR S, A5 AR AR IR T 20 5 4E U 1 AT it 0 SR 2 JEI S 1, X
MOEZEBUR A HE IR K Z A, SardsE FEAR EHEUI kA LN HHEE, g wah b B atn e 28, Rk
EAEE R EEN TR —. FlUWhitneyix N EHE (n4EJIE RN 2n + DYERTE, RA2n4ERIE), i
T¥ _E-Morse bR 5 A7 AE 1 S5 S5 50070 P04 Fh R B B 45
A—ANEERNS RS E IR EHE, XEU N TFRIEIEANSZAFRIE R SEA LR o FIRR, X
fH=ER] LA R Whitney @1, 1 H ERHEIR B2 £ GBI I LE [Fe 5000 RS54, XA n] DLt B3k
ATTHERI 7 555 2 (R 48 i 850 PRy B fige P DA FH DI Bl R AR JE S L), X R FRATT T LA FH Sard e B4 70 1 T A,
Bl G A BR 1T B AN B S n B (9 [RGB 7T OB IX AN 7B B R, B A Milnor 45 H i Brouwer A3/ 5 Fno-hairi& 2
B PHAMIE B o EPIRATI B ENEA I Tk, B HRMERAE BHEM R BB E R ) Thoms
FE XA TR I Poincare X 8. BRI B AN EAEGTMI2IX AR Hhik 2 A B 24K I
ISR — AMEARENX G B (Transversal) FIAAZZHS, AE N IENME A2 TR E 1
J7, A RN SN T R R % £ L (S) R X T RIE R, RS2 Y BFRE, WERFEREERA f
X =Y, WAB#EFMM SRR X MSEY h &S “HMHAIRE” Itz 2 . WIXAN A FE H & AT LG | HAH
LHOXAFMeAE R, JEm M IR H T B EE . Bulen 3. Lefschetz#(1)5€ X . 7 Guillemin-
Pollback i)+ H 4 & AL FEARIA, H HAEW T Poincare-HopfiE ¥ ([ I HFRFRALE R TERD « Lefschetz A
AR (LefschetzBU A2 T0ZA) T HLGHE A8h A . HopfWlf e # (BRI LSS £, gt Rdeg f = deg g
M f, gl@4e), fxja—FUER] T Gauss-Bonnet/A . 1X4&7E5 145 R SAEGTM 824 i (B 1 HopfMLit &
SEHD, R BERUE T — M A A
WITEAEA AR AL S PR G IR 2 G e 77 (B B SCHR B B Hopf ik i B2 e 2D, AR AR
B TR 2 B T — A, B T el LA R R, I8 PG HIRTE I AR B (Morse®Rit:  'BIRTE R R 2Y
AICW 45 #) FHMorse B AL IR E 45 HYD o



FEAHER O N ABHRFE) 12

W PR JE 25

FARHEL: C. T. C Wall: Surgery on Compact Manifold. F=/RELE 7] LLIE 5 Whitney R A, 7Eh-HCid ot 5 %
VAR

WEFr R AR IR 22 572 . Exotichl 7> 450, XEAMRZIEHE S NFRIRAER, MilnoriE ¥ 7 -G4ERRI 17
FE28F 153 4544, Donaldson®| H Yang-Mills /7 #21iF B | R AELEA i oMoy 450 AR IR #S2 ME— D
55, Milnor 1 J5U4R 18 SUAUA /S TUL 2 (HAR — 321 .

HRIA P 7R TT IR 2 5ARBERINES, KA LIRS REIh 7

o BREHLYEM:
FArEEHFZ13FE M ZREE L http: //staff.ustc.edu.cn/~wangzuoq/Courses/13F-Lie/Lie.html;

Shoshichi Kobayashi(Z/MN£EHFE L), Katsumi Nomizu(¥7 7K 7% 2): Foundations of Differential Geometry (1343 JL{A] 3
filh).

o LI

e Chern Weil 3£

42 EHERH

BB BT B R ERBA R (RAECATLT HACED

[1] Joseph Rotman: Advanced Modern Algebra (=258t %0, FENFL. HIBHIE —H 70

[2] Patrick Morandi: Fields and Galois Theory, GTM 167. 153 5K fil 5 PR Galois B & 5 43 »

FESEH:

3] i, . 2B Tt REGe . IR =8, E R R RS AL

[4] Thomas Hungerford: Algebra, GTM 73.

RESHEMESES:

[5] Michael Atiyah: An Introduction to Commutative Algebra.

FIRIW: XTTURTER ] — S AR R A BER DL K Galois B 18, H H TR #rd B DL A E 5
i S CE e SO 7 2 Nl w7 2 P T S/ R 8

T ABCAFERNIZ T TERAS R 2T 2B s 2 AR K, 2B AR 22 S AT 22 /D SR A 7 o

(D fIRRAEERR AR, R, R, REBEEMS,

(2 ZUAARFE R 72N 2 R X ), AT (2% TH#R,C,Q,Z 2T —
LML) o

I HARBCR AR B 05 — T BOV M R R, VIS IBE AER, JUHRE S 2T M2 EARE XS A
BORIX 5. FHEECAR, tAABEY) AN TR SR — 1] “TE3CR”, &% o M IR ANIE B AE(H 2 5 A 2 1
L. BIEER 7 BEARTS IR ROME S 52 BLAN, IEROZ 5 STITE H SRR RIBIEE, X0 T 5 SR MRE S
AR IR R . 2 S ARECR K BRI 5 — e . RERIFRE 7P e, MR ASHE. A
FEEBE T SEAROR. R B TR ANV — BB 1 A M IR KR S0, ([HILh R — L& ig, AL
EEEN PIRIPECLE SRS Si0R /e Ko

REGRIENFS), ERMRSRGES, FEINFEH. XTTRKZE P EE R B SE LR UL ETTEALY
TERRMRERIIE I o FE P 2220, B2 RS S e SR AR I B fl T a5 A kR, . BB, T, 4%
VERE. A, BHOR. U, BoH. GRS, Xefl g EAK.

o HEil: HERHI D EILEM T RERIFILAFAE —REAME . FESH=EATEH, HpfEfe LTk
HRRR SR IEMETRE. TR O AT B SUERLTRE? A A RRERENE 2 1R —FEX T M X Ui 2)
HERER > e BB BT FUVE R, DY BRI F0— AR B PRI, FATT Sl At 0 — AN AR AR 3 O 0t
F L MPE R G R 7RO (B b, AR ZRFRA R e MIETRRIL, HAECK B S48 . FATAT
AERHERIESR S B, MR, BiR. JEPER b, FERIELME =R EAEERRR). BATE HRRE A 2


http://staff.ustc.edu.cn/~wangzuoq/Courses/13F-Lie/Lie.html
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P, LFMIENMER, SLHEER S BT RN IR HEEAE RS 2|Sylow E B, A7 FRAE il Abe lFE 45 1) 7€ BHIX
MEFE o REEAE RIS B, JRATAT AR X AN 8 BOR SEINL 7 KA FRAE iliAbel . 40 RAKKT#E T4
E MBS S A RRESE . BRI MEEIRZ, REXWUEE A8 E2E AN (7 EHIAA,
XTER, AR RS, rotmanf) I UEY 7). Hoh, HXEHBEARERRIL, B E[R 5= n]
PLZ T fi— T Nielson-Schreier & B AZH & #E16 .

o Wi MR ANAAMAIZELEMIIN R, 3 TR G, BRERUNEABESIFAHE. RTHRIEAR
PR AT EE 22 F 50— L fR] A A2 75 3R, ED. PID. UFD, FARRANZRILAR., A AR, A%
ME R AR T 2NN . 2 AL PR EE, WA S Galois#ie . AHJLMT, ZTL
FAEAE T RE A 6 . AT IARBORIE T, BAT L EHEER S5 B 2 AR IH P 553 558 K ) 7 2
EWSORIEA R

o W K 5Galois#if: X — & FERINA | GaloisH: A< E B DL AR ZUAT RS T GaloisHF Al fifix —E #. Hok
PAVT LB 2R k2 ERE . 20500, ZGaloish, IFEHIC LA BRY KH ¥,
XFE WA Galoist TR E &2 54 Galoist Tk 2 KM A B RI2 T 0. KT GaloisBE T, HSLXAH
Mk, FEREM AP 5K AT DU — S S B BRI R AT . A BRI PR AR L, B PRI AN AT 4
Z I, A BRI RSN, AT DS 2 i

BTE 2, AR S T5 ARSI R R 2ok U, X TR REIFBOA AT 4 T HARH i, @il
REERVE BT OR IPIREIX TTER, JEIXTTIRIFE S, B DN EMMES Sl > s, FTULE C&BF AN 3
M, B EIrAN S5 (R RS K T, R TRERHR RS A # B, B UFR1EER, bR
IWRBIZ T TRIFAZ ARG . M TEMEFAEREK. UAAENESE, XITRAZROREAZTETTAR
SRR, o7 BB LA AT B RS R T X T TIRAGVER, AR B2 A 108 55 i Galoisd 5K, P
PR B2 5K R Ja SAREORAE, T HACEU R A LR R IR I GO 5 B0 — TR, UGB 22y !

43 BWHHHRE SRENSHIE

BHATIE
e R
(1 TR #&iG: WHATIRER, %1-6. 895,
FESEH:

[2] W. Walter: Ordinary Differential Equations, GTM 182;

(3] &% W TR 2 S 5 SR

RESHMESER:

[4] 5KIESF: T TR MR8

(5] 9kH R W TR LTS 5 73 3 ) el

SR o TR T TR E R TR BRI A=A AR, DR SR E . @ uOan, EE
AT AN A, LS (2], HESEGIT BLS (3], (HABEGTE T AE 0 R T s, AR SE RRR S SR
o HFEZZAIISEARD, FARR B AN AZ ] A eGSR, AEERFEF R . Wi TR £
WA

o HLE R T RE SR AR
o ARG AL: T ELE FIAT LR AT FE T E R IE
o I TTFE MR AT AE ME— 1 8 TH (PeanofFE 4 B HH): ¥ (Picard)i& 0%

TXHR Gy AEIX T R I LA Ry, LT P 24 S i IR A7 AR ) D T S AR ARORAM G0 T RE 27 2] o
REMB. AR ET SE 3],
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o FBRTIRE . ARG TR AL R AR
Bt A, EAXBAZ T .
o “PHIEN ARG Sr
EHEINNZI A RE WM ITEBAERINE, HR TR Z2EMPKCPFER, LiERITIHE 3071
RGN TN RGRIAH . LyapunovAs g P A N5 IE /e 77 B AR . JEOSHR I [R) 22 7T BB 32 (4] 8151
BRI “Ma TSI RS K ITTIRIGHR 12135

o IUAH A R AFE: Sturm-Liouville ) £
WRAEHE EER — R, FET .
EHENRMA 3 1RGN, BT PAAE K T fEODEMIR N AR, BT LA b7 3 .

AR T2

B

[1] Lawrence C. Evans: Partial Differential Equations (2nd edition), AMS;

FESER:

[2] Gerald B. Folland: Introduction to Partial Differential Equations ({2 T HFE51#) ;

(3] LR Ao 7 B 1 3

[4] W. Strauss: Partial Differential Equations, an Introduction (X X A58k i Z I %540 .

FIEW: RITREBEEMA M, HEZHLANINE2, 4. 3IEENERESHEMBREZ—! E£H8N0
Pnl, BEFEH =M. ¥ZEMN, —EEXEHERELE—IAT! 7BRASTTIERNRMRE. ERTEI
B!

ABREI: WM TR RHETI ) B R — A G — 2R R T AR R B 7 AR
T3 R B WA 78 7 VAN 9 ) AR A2 S A —FE Y, X2 R BAT T LT BRI B 1 e A — A BRI S P04 75 R B &
B2, MATENEEA R, SERTERREZ.

AR B IPDEN A KRB S T R SRR RIA RN S, B8 BB £ ER %)

o fEUITTRR: T (T HE R % 22 HOPDE
VERZIF WA, SRR, I 22 BN AT A (TR RS 16
o BRI R R SR T A (R K bR B A
I EEAAMERIR AU = £, A= Pu+ -+ PuliBEIE. W =0, WRAVHERE Kby
FURR . VAR S0 T VIR . LR BB RE A T 2 A PRI PE IR, H Ay 2 I B 2 4 4R
AN RO R AR, e Evans FE B T — RO W AR AL R — 1, FLIRTE— BRI L,
PRI SRR IA R (BRI L Mgk ") R,
o BT MSIH AL, SR CPIMD PER. Bl R
S A (1A YHSEH AR R T AR RN EA), (XA 7k e RS, FRsR, e

o WETIRE: RN ATRRALHRERE
AR BB T REBA R AR PE, 1 24 34ERRE A A SRR T ZH0E . BOTREREA L)
A 7 CRED, FBRTTRIRER ARIBEAML . 56, WOTRERRER TFIE CHIRMERER) JFHEZE, &
i k.

/I\/\
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o HEERIRMR L. AR, RZ (scaling) e, #hiPEv: (G dssh) . *[EAHE
HUTH] AR 215 AT DU R X LA SE AR T RE S AR T AR 8], (HIX —Z T U2 4R = /R7EPDE L B AR 2 K.
(1543, PLESEHAISES. 9. 11ZEAM E FPDER AR M. BB EATE L. Scalingf /5y & v LA
IRBEEE HIRZ A AR LR B IEM: FOVERNTREH 2 E 0 T A8 B 5 R B A scaling N M iX
TEfE k23], HZEPDERHF T &R 2 dE & B 1 A,
YRR R U — I R AT TN — DI O 2S FREBUS 80D, H4A X IUET0. L4y FEm iR ZE
T, M T R O AOFREAE NS HEREELZHIHE L. BB RIEEMS TR
DU RS Ge T . IRFER A A RE22 23] ([1117.375) o TVt 2 A PDEMT 72 A JE & B 21— AN ik,
[ FHVE RN T AL — 5 f B G AR T AR ) KN [8]4T 4. Evans 3R 220 E % AR MWD T (G
MHT (BFiMorse5| #), B 2 FI AR SRR A4 BT B 2= 3
o *—[J7FE: Hamilton-Jacobi /7 2. FhlEIE. B Al /R
M AEER3 44 10 VIEREEAW &, HHH3. 105 L) 4HHamilton-Jacobi HFE N E, X&—
KN EBER—M TR, Bk s, 76 W3 5 3 8l (803 'Y Riemann 78 . BHKE A TAT—
[ TEAEN YR — 5 FE, (EXPDEES R [F] 24 1] LAFR AN [R] 24—, BR T [1]:24h, Sergiu Alinhacft] Hyper-
bolic PDE — P ZRIFHISH HRL, FITUZEA—M HREMNE, H5-7HNZ FRRERE A PR A
TEME R HE D

44 (HB) fH LA

B A X FEIR I http: //staff . ustc.edu.cn/~spliu/Teaching.html;

FESEH:

(1] BRI, 2555 o LA

(2] E—5%: BARRIY U, S5 80E

(ERERH AR R . 2] EHEZ BRI UM EESHE B2 —, BARMD UTAR R, R RS
NERER /3

HEWSES:

[3] Shoshichi Kobayashi(ZM#&#-15), Katsumi Nomizu(F 7K 7. 2.): Foundations of Differential Geometry (f#73 J L 3£
fith);

[4] Shing-shen Chern (%44 £): A Simple Intrinsic Proof of the Gauss-Bonnet Formula for Closed Riemannian Mani-
folds. Annals of Mathematics, Second Series, Vol. 45, No. 4 (1944), pp. 747-752;

[5] Tobias Colding, W. Minicozzi II: A Course in Minimal Surface;

SR X TIRSERR EROZARZ A M JUT, HAE S CaANE T IARKI R U, BRI TERA T
KEBAITERGAIAA R EEE L, RN REMBEILABE.

XITERMI N A RE . HE AT TR R AR BRI . VS BIARZ8E . il 1 P 4 LT AV AR SR 3 LT i R E e
BEdt, MABARROY LR ARSI E L2 . GXE, FRA1 3= 2L 0 2 Im i U A AT 518D

A H 2 T )R B AR I A TS 2 R A CESE BB R A M) o BRITH SRR — T, (ER R
P B — Lo S5 R A T . AU BR I L 2k (0 i AR AN e LK SE i 28 i FrenethR 58 (FEAE ARG J LA L 22 1
H, WEZH 210027050, ezl e8RS IR #H K Gauss H ZR1-F 2 il 2 5545 AR IR B S5 10 AMHEAT LT3
TR, WATCLRSR “RSHim 7). Rl R R AR LR R BT, X T DG B9 R A AR, EE iR
M — B il R AP R B W B 4D . i TED . BT ok S T R Xl 9 o T A P e EL ST R ), St
RN CER Iy el o pl /N i ST, ELAURNR/NhTE . IERRED B4

F X LG FANERBMITIAARR . GaussHHERFFHHE, RFLBERMAEM(TNILATERR A4
89, FATRI KRR MAZIXNEHEUTHERN. RO ANAAXRFEIXTREXENMG. RIT&E2
R R —dEr i, Bt A 78 2 R6 7 3A 14 BETE B 4F T UAT B . 3X BLER PR HERE X 2 A F 3, X AL
i KB 4 PR B AR TSR] DL B AT B A WA . AEAF 3R —fFdE, Ml % A =MERiL: S8


http://staff.ustc.edu.cn/~spliu/Teaching.html
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IR (U, v)(ry, ry BNIEER), TEAREINE S f 1 0)(X BILTREY £ R EALIFOFME AR EEE (x, y, f(x, )
fERER EIX =FH M (FRRBUER) o XPFEFX T oo IE L8 oy Bl I BUARAT 5 B, BRI, [11/9P275534/8, 7T LM
PR EMR R R LA B e

1 AR SR I S AR R 8 73 FL SRR P B SRR 00 J LD TR B AT R 0 ) — FB 2> AR  TE AR K B AR R
AHE RS iR B AT 1 BEEE RIS 28— AT RS — R AT 307 & (R A e R e ——N i i O
BT i 208 P i) AR AR ME — PUE — R o JesRik— T BARRRAE, X HLy Se i WA 40 /7 H Einstein SR Al
LEMISH, Christoffel 75 (AR IF &1 TR, Finl2 IEZZHU R I Christoffel 775 A3, % T 451477 fGauss 77
FEMICodazzi 7 PR IiF IR HAME T, IFREICHE LS H N K. XIS 207, XX PS54 75 1
AT T LT AR, HERE B3

IEAS R B0 XRRIE SR 4%, R KE. Cartanlr S N @ R LR, Jegkit— PR R & & et
Mo TAMEZX B R BEVIBIHIN, R ZRN A2 S A N I HERR BIX AN . TSR 4L 1 R W AL T
FINT W ARG E S, HENsH T —HIEF RIS ITE. ZRXTH B ANEETERFALE
B EXRRANTEEH =ZADNE T EERE:

o ZIERRZRINEIITTRE, LAR AN ZR7R Gauss H A2 2

o WITHISE— 5 “HEATE R L EARR R I TE R0 R RNFR), X ERITER %R ORELNS

o N gt A R RE A LA 5 S T I3t SR OG0 il 22 ek . R I AR b Rk, = (46 +
w?)/ds(H oM &Y RS X IEFR2 Pey (e ff1), 1X—45 RaT LG v S0 i R K Liouville A 3 (3%
W2 M IX A AT o S E B AR E W] LT R E I 7 A Gauss-Bonnet A 3K, FRATHE Jq TS 2 FH 2 2
AR

ST T A 2 LTI AR LS mT DA B & LT A i, (R T2 B2 U i Al 2 el 72 B — 1, BN

B2 JUTH IR 2 4518 2 T 48R T200 B4 oL K. M B 3 E R ZER AL, 5B —A S e il T Hr 5k 2 AL F)
g8 LR MR 5 S A BITE W ) SRR A bR RATAENE (RIAETE RARAR (x1, x2) T B ds? = e (dx? + dx2)) 2 it il 1 =
ARSI TE ), IX— S5 R0 LUEAE R LA o 4E PR %1 ) Newlander-Nirenberg /& B 1414 -

X THIEFEM S, WU AT DR AR R 2% & — M Rl T 58— B AR X, 105 SOSL ] N 2R3 f 55 —
AT K. EHHRBIEH R IRAT AR S A BT ER L 1 220 SR JUAE B . A2 LT ERIUN IR F B — 5
e Ll B SE ORI BB X R, DU BB LR B ——PAT 8. 53— 7 T 2k
B DR 2 R Z1 b s e gt ) S S AN AR R o, IX — s AE R B LT o S IR ZI AR I

ARG Ay JUAIX —#B47, B E B R 45 Rt /2 Gauss-Bonnet AT, X — 4 REHIEFEIRZIE X, w4
—NirE, Ml RS R — Mg Gl LRRRATE), A s e AE TR, &
FIFabr S — A A R EASE, XEEE LN B TR N B 7 IRATEIE SCRERA 2 22 2 1 48 HUE
B, AR KA — @ 22 LA B HE Al 5 7T PABE BE RS & Je AR I A 2 — 41— IS S AR A IS i 2 —
E 5 TH AR T LT 2 2 h B E R $Gauss-Bonnet 2 U B KB

BRI JUTEHIRZ G BIINE, REA L —22%(2], KRS USSR 2L 0N . Hanit
Al LLUE B MinkowskiA 2 (i | Gauss I ZE AP MZ KR FR), K& —MEEEFU S U — N DM TR, M
BAEXAA S 1w m] DUE 206 i p 28, ek i B anferis B S hR 4808 25 g o LT [l . ARe sl e T 1 2% 28
MRS, RS BRI U & iR, XAHRIEE HENS%.

5 JE BARHR S — e /N T i P A, AN b TR T3l 2R OO bR, T ELE AR 53— AN LR SR T e T SR
i AL 23 PR TR VZ BRI A/ IMEL,  IX — B AR S Il 2 AN . R/ i 2 IR I A B e —, BT
MIF BT ZZICAL, §Emd 1w an=E J U (J-42iih 48 Kahil) « DT RE . JURTiR &6 5 s, i HAE B F AT 58
S HEMA . X —MASRAN TR, X BAERE— RN IR T 2 B (5] CHRIRTEER 70 ir
(LA A RE B X AR )

4.5 BN
ENHHE5SEH.
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(1] SEFFPR KR BAZRE, o E LA R A i

[2] Elias M. Stein: Complex Analysis, Chapter 4;

(3] Ti 48 HARREEAE, bR AL

[4] R. Greene, S. Krantz: Function Theory of One Complex Variable (RE R | Chapter 6, 8-10;

[5] Walter Rudin: £ 8155 7047

FIEIW . MNAT U B A, BAERFFAE AT To 5 7 SR — . AR, B2 A
1, Rl st . XS EWAEENNENE, TRERIKNH.

MFRAS R, BEBARZA YRR 1. BOYRIERR, SORR@E USRS . ARINE >
Mrie ZH N %% : CauchyHIAA B8, Weierstrass I BB 8 LA K Riemann ) J LA BE 16, IX ZEh N 252 BAHAZEE ), A
RERER A i P Riemmank 8 € AT REA Y. AT I RROZIE R, BARXTTRMER “oHr7, HE2HEPHEAD
WA LS LTI, ST LAT AR A 25 R A

NHER RN A . BT RS T SR REEB VIR, [S18l 2 1L R AR RO . A AR IR 2 E B
— b i Rungel@ I & B, & T A SEo A B Uiz BR 0 T B 5 R ZAE BT . 1 R AR A BR U AR e S
R AEARR B, X IN R LE AR E BT DL BB B S AR S R, AR TR LT (R) R B AR 3L AR
A A RE AN A B 5. MRIAER4. ST NA — G S LM 0 B A, X 5 A0 o i 51 4
EHHWRKREY] . 1975 P Tomas-SteinfH 37 BRI VAL T 1 Stein & 18 {5 1€ B A /& — AR 1 52 0 A 75 2 B i g
.

BER, IR, SRR SRAMER > ARG, X SEAR R W SOE B SRR BRI . A5 {R
JRIBRAEE M, ARIR Z IR N AR B IMEE ST . Rk, 5 T IR T DL 26 S22 303X 1 > 2R 2 (R 0%
R

A — FER IR, 5 AR I AN T T8E G R 2 Bll 31— L DL AR LT B ROZRVE, Bl 2 ERE, L
UnPicard/NE B . W IXLEXT BT TS S A — TR —— R 2 AR S5 . 28D AIH] 7 W B RBOTR
=, AR AR ER 2 E R AORBAHE I R ,  JF HGERESR T R B A 1, XS —
MERE .

He b, REBE N EHEEN, REMEM B2 EREL M AT RHE (character) FrfiE (S
T-Abel-JacobiE Bl ) . iy, LM X I LT 20 R BCRRRE BB AL . T R X, BRI E AR
FJordanith £ 5 2, {H /23R EHE L IE M E SURFEATEF M. B AIRATA LLE B R AR 1) —Le N A FI3R4h CRe ol
BETMMEARTD FIRAKR. HENMT AR, HIRAHC/A LKA % . Picard/) & FLA &
AR S LR E A E B — N EVR . PTRMR 2 I, ASHIAE ) 25 500 A8 HLIX AN 8 B Rk sl 2 8 SCNH A B4
AP, BOGERI T GRS e & H .

XTFH—LWES: EHMUIIZE CHER:

1. ZEBRES: ToRERFR, FalkEREIZE. Z2EBHIRZMBZARRA PR, S
#tHartogs phenomena. % &ARLER ZAUA AEH KN, AR C*AE, HEME L GRS TR
WA RIEHIR R o

2. Bl BN WASTE S DU 5 R RN . AN AERX IRATELASNR — ), Schwarzig B 24
SRV —, ARME T XL (hyperbolic geometry) A E, Ak HARRKIIRMEA T .

3B A IR, HRFOZEIEE L ER R

4.6 SR

BIEM

[1] Elias M. Stein: Real Analysis, Princeton Lectures in Analysis, Chapter 1, 2, 6;
[2] Gerald B. Folland: Real Analysis and its applications, Chapter 1, 2, 3, 677 i%.
FESEH:

(3] EAEEBAR AL M i s

(4] J ROE: SEARPRAL. SR RRBURRBR N, JERUR S H AR .
RESHEMESES:
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.

[2] (1556, 7. 8. 9%

(5] VEMR: S i s 4

[6] Lawrence C. Evans, F. Gariepy: Measure Theory and Fine Properties of Functions.

FIEW: RLRARH SRR IR VU I 50 PG, LBy, e s — TR
FMUNDNE, SR EARARRTELZE2], 3], [4). DN, I IR SR a e )5, W

PRSI B, 285 AR S U 15 5 R VPR BB 7y, IR INA T J5 — PR 20185E FF £
TEBN BRI S ik B, PRI AS AN AT St

-
o

HEGER, TRLMIR T Lo, —ERBMN%G S8R LER, MFNEEMIERYTIZZBERNH
X[ TURAE 2 ) R BCAS R AR AR ZE ) (IR AT I B 3 DU AT AR R 0D, (HE e IR 2 — st “anfa

REF R EBITIRER I . T 5125 e pri [ R L B 1

o RY Ly DU NI 2

R BH R Z AU, SteinfMI 5[] 5 AG AN EX T TERERS A FIAF I 2R PG I IR AR FI AR T . A
BRI 5 (41 2 R 4ih Gl B2 B #2451 Carathéodory FTMIRIE o 32 B2

L B U fBorellIE M PE: (RS “BorelZ " MAFMENE. HIITE/MEREL L, X®LL5E
FIIERI AT EAS 25 (4], B2 1) 1@ AT BL 22 Stein 2 — % (1128-30/8145 . IX SRR BUAH 4 T AR VF AT CGEMAERE D
HBorelfE GXMEFIEE) £ B —BEATIEE . FIInIRATIEY] — L4500y, 7] DUEXITERIEN], 5
e FIBorel, fi)m R MM RTIER, IXFP T IAAE S ST BN 2 2 O FI)

2. MAMRFY: BEFE(Cantor) ECAIRATINEEN . WA KL UFULH, PIRES MG REEATE L AUESR, B
WP TN SE R SteinsE —F1-4. 31-36;, #2IR E PR .

3. AT R B SRR I TP 3 i SR A e 2 T B B B 5 AL AN TR RS
e SRR 2 IR 2835 SR R BAE I o 7 S IX ARG I R IS B [41R093.2705 ] Y 2 T 0 £ 14 T 8710 /5 220 i A 5
Ho B, QEn(e) = {x:[fu(x) = f(0)] = €}. WA

)
fo BB i m(Ea(e) — 0 Ve

fo S £ if m( limsupEn(e) )— 0 Ve, i.e..m (ﬂ g En(%)) =0 Vk.

N n>N
LR N R AE TG TS IR

WE, RZEAS 2 ISR Flimsup, . TIE—F4E 51 EARPR 2T, TATWME— T B2
Borel-Cantelli5| B (Stein® — & >J @16 . 7] LAFH W, Q0] 2 im i 2 Fo L 1 5 1) mi 88 (R 5 R mT AR (1) W] 41052
I AW EE, MAINE R LKA, ATDCEEFE RN DR S) . IXE il A S B A i
EgoroviE ¥ HLusinfE 2, KEANGA— T B Qi EgoroviE #, fFE LB 2R~

RY | (i) DUk AR

R IRIE AT A UAR), (R RIS eR g BBh s30T DL S @ AT — nl I ek 2

1. R USicE B S 5 8 : SR 2 1 & Fatous| BEAEHLSCE . H b Fatou 5| #UIE B #2 Hl U S E HLY
ks, XA LARSRUEB SCE R SUE B (BRI R8T L Sn ) o WK Fatou 5 iEA SRR IRA T (/b
KD, WA LLE A FHEgoroviE . 2T 5 HEUSk IR 2L &8 &R, R0 LPWeshzm & Wil FE i 8k
(ChebyshevAZERD, M RIAUS H K IE IR 73 B STl A0 AR W S0E B

2. ‘% B (Fubin)) . id45 0 LR B2 — i fi .

L7753 R

LR I EAANER: Rt 5 B Holder N8, SIUELP N L™ € LY € LP 4+ L7, FUEFEA
M LP 2 A A & R R CRIBEARR S A AR /NI, B BB . BAR AT BB 20058

[ IO N
JNEHo
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2. LPSE MM RaL T B p=1 A4 Ui ) VAR R 2 — 2 27K P SR HE T SR SR AT 2
1fllp = supygy <1 [ fgdp = (fo? pa? pfx 1 | f(x)] = Ot}da)l/p-
o HhGUME

AW ANEMRIMATHERES . RINE —FELREENRIEREZ, R UEELI1]RE =
VOE
1. G0 R 3 3340 T B CAE G I B M3 R R . SeTE X I — MR ELA A3 — AN UEDN B (pre-measure) i,
P H Carathéodory fiE # & BELE 41 B o -AREUM = o (A) FNANINEE >, B e R 78 T4 b Rl ol g o
2. WANERE) . SEELZR EABorel B . FRAINE 5 E L

PEANRFBI R AR S CHERIX ], “ R BRI 7D o-ARE 72t 4 (Borel o103, Fefloft
BO —wBERER . BEEE, RPEoREGFEFEOSIE “RfnTE”, FAHIM T E DN x {0} XA IZE
T HETMEINAE R A o -RBP Bl Ha)iEd, XM T CENER TER—ERLTNE” XMAMN
ZHBER . Rk, BATFE T “BIE”, WatANEREEL, XANTSERIFE 5,

& L JE e B IE B TR i G B A SRR . FLHER s RARARER o A SUFE BT, TR ERAR A
I R R A

o P IIEL: X E 5y LB EE 2 ) A Radon-Nikodym iE B R AT AT . Lebesguef 7y 2 #L (i He8i
WK%, AR AT B 2L H R ED . A AREBV) SR ELLAC) CFHERATERATD . TATRNA
RAH T [a.b] > RIGEFEZRE, MEIER? LA R REUEA R BEA RATB 2 05E o Bkl
PLEE I [OXAFNTT, BVERHGE J LTI R 18 HE 5 2 — S8R 4

EL: L HRNA T - ERAET ESRHR), KA RS, (HRH “hirEin
W7 g AR AR

E2: AEPURT A RO L) — SR

E3: U TUA R SE AT R EOR, MR AR 5] LPRRE RS . 728 e, | 3B 35 Sobolev 4 [H]
([211256-9% ) s 357 /7 B2 2 LTI LR A R IO FIR, AT LU [OR AT T JR 4R ERRE: w55 Lo MR AN 0 A /s 73
JiE2. GEdE) MERR/BEN LS RE/BENL 4T o

4.7 SZERTHR

FUERIE: I E SRR (RERMZ RIREAT 2D, RIFBE ST (GRELPAE R
g5

BIH
[1] Michael Reed, Barry Simon: SAECEMHL 1L CGE—8) 2R, H6HE.
FESER:

[2] Theo Biihler, Dietmar A. Salamon: Functional Analysis, AMS, Chapter 1-4;

Bl P2 (55): R, S5 8H

[4] Haim Brezis: Functional Analysis;

[5] Walter Rudin: Z i 3-#

REHHMESER:

[6] VEMK: 72 B 73 B Hh ) S B

[7] Paul Halmos, A Hilbert Space Problem Book, GTM 19;

[8] Barry Simon: Operator Theory. A Comprehensive Course in Analysis, Part 4, Chapter 1-3.

SEBMIEF L, FRRZHFEGHNEN Q2R CEMD) GRIFR) G/IRZE, A, It
HEAWNEHIF RIS, BT &5 LN A . Rudinf[S]— FoRu2 40 Fh 2 i 23 [ S o — e o, xF
W23 IFAS A s T Salamonff[2] ST BEIXERE K K. ZRe KA, [SBUWEABMILEREE, RN BRIEARA, 17X
WIFAIRIRMGE . RudinffI[5] A2 RE & LLS MPDESERE D T K [A 22 5 3] o [4)a A — 2L 5B TR RN,
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Y IRIR TR o B E FEvans B & — . TEARBISIWIIRME N B3 R A 25 — RV [610)52 4 1R 2 Hilbert T
(BRI AT 4510, 2 AR 6 i 330 AR 22 ARt i AR 2 bR 2 T UR AR B ME R G AT SO (A /R AR 5 25 1] i)
££)): TM[7]18(# Michael Reed, Barry Simonfir & {1 IARK S 4 BE J7 32 HLIHT R 55043 B I8 A 5 JU) & 3 75 T FR) R N R
W, AMNEBHE A LLEE .

FIEW: ARPZ RS PTIRIEN S FZ LR JLEB4r: HilbertZ 7], Banach”s[A]#i ( Hahn-BanachiE#i, J
M E R, PEMGOE ., LG E A, AR, $5indh, BETHIERL.

e HilbertZ¥[A]: AWRZ AT, AR RS (0] B BLEAE o HUECE SR A B2 FAT DUILTEVE N . Parseval {45 5.

e BanachZ[f]: WAk 2& LT 4B &M 20 . e — N EZ R ZRiesz 5] B (X 7 — A Banach % 7] & 5 6 75 4,
RBEEEHPALERECE AR 2 T2 B, XA R ARERXAM). HiX, Banach”[HH = KEH (Hahn-Banach
EHL PR e, ARG ERED +ILEMg e R E 2 . i & Hahn-Banach BB, JHA T —ANERLHEZ
BRI AR AT 25 [ 0 B A a0, e ] DU T Z0E AR 4 B, ki F T e S0z bR R0

o SH(FNINIL: ZHTFREITC TS HEBanach S [A] 1 AL ER (D) A A& B AR GEE AT TP SR LAY T 31), AR A 3ATTR
77 BE 4y Banach S [A] e — B H IS A4 I, G2 ATRISS R HRERAL? B4 X ERISSIRIN(A L X ERg5* 4Bt
25 7% %R (Banach-AlaogluiE #4%) . 5940 41 LR 5 20 2 e A DRV 2 (IO SR AC TR, BRI 5K 28 R
BLIFEAY, Rt TR gsiest. BRI RS R LI (-5 AR —A Ligaad G (2], (3], [51iE—
A REAFFARE EE, {EPDE. FENLEE (AWIEaMiE . Donsker N JRBHAE ) S522 b2 e B HIH

o RE T BEFEMEE Lol LB BRI (T VA S HRE IR, M “i” Wn] DA/ ERHEE 1
™o IXFBHILERA BBONRMEAREL, 5 >0 A5 R 12 %0 7 26 1A QAL 45 1 e L2 HilbertZs /] L XHR
KHTPHE). Mh4h, Fredholm® T 2dE % EEN—RE T, KEATUTERINFE N E 3], HIEMEAPDESS
fif B AR (Fredholm — 4% —) U AT DL B 3276 Evans [PDEZM 25 /5 &

4.8 HEiL. FENEIE
R

FUERIE: It i AR R ER, SEa i EEE, SESERBINE =,

BIH

[1] Grimmett, Stirzaker: Probability and Random Process, Chapter 1-5, 7.2 %45 75&  (HEZR 18 8 # 100041 )

FESER:

[2] =P A,

RESHMSER:

[3] Rick Durrett: Probability: Theory and Examples, 4th edition. (MPHEE, HHEFAROLmit, #w L
fERick Durrettf] £ U1 _F 42 FH0 ;

(4] BhOT3K: MERBHAL.

FIEW: X TRI A B0 ™ LA J5 T -

(D MEZeta), BN E GES:, BEHO. HE. . BortE. Y1554 s

(2) BAPIRENLAS R BENLEE . IES2. £I0IES A0, Poisson7) i s

(3) A bR 5 AR R 2

(4) FFSAMR R LTS, RS, R Afies (F9U8I0, L2 .

DL AR A R I A A . 48R, E CRR I Wl uE B A0 A PR E B AN R 55 K BUE s Lh T . A,
XU BT 23 55 AN 78— 265G T A5 AT B LR B2 11 K

MIHABEE 1, 2, THEG T RAIBE R . B G0 I DOk ™ CHE %) . WA
B, ATRLERBINA4E (XABMERAZERN SF 4IRS . SRR 3Im S, #l7/5,
SO HTIRIE B E AL (LLhn, AR S GHREEE S A SR BT Ly N3Gy AR S+ 480 AL A+ A R B B A
XA S Al G 2 ) DUAR G0 i)
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M AREEE (KRS

FEIRIE: Lo, MR

BHEMESER:

[1] Grimmett, Stirzaker: Probability and Random Processes, Chapter 6, 7; (I [QEERIHLIL)

[2] Rick Durrett: Probability: Theory and Examples, 4th edition, Chapter 5, 6, 8.

[3] R Bt 5 BEALAR 33 .

FIEW: KTTRMELEARZ: BHCRSH SR REE . e, i BEsh 5 3015 .

o HHUIRE D IREE: XAHE T EH BN RIS IREE, — B2 MBS EN [a) D [REE AL AP . )X 40 I RS L
8%, f§llipersistent state, transient state, period of a state, reversible chain (7] 2 #% Iy [CBE) |, stationary distribution
PR3 | recurrence time (FEILE D ()58 X LKHAHEZ AR R HRRBPIRL R H—DEENAE
XA L) BAEIERIER S IKEE (Irreducible recurrent aperiodic Markov chain) ) FCEE IR 842 BE .
XA HAE B A 2 coupling CREE) iRt EE B 2 —,

o #uf: Durrett/) 5 & LR RLFH (BHHO BUOEM . XM MNEZbRAER): B/ N EA%ER IKE
FIASE. (Bl Bl SoE BE . AlERy (B Y i), 953 Zoptional stopping time) E¥, ZyEmE, “fF
)7 AR R MR BT ), IKARMEAE S AT R BeAh, FEAE R ERNE, a0 BE AL E AR O
THEL LA S EA LS . SO — A BIBOR TR, A I Rl A A B 2 1 H B s T DL
H .

o MiMIIEEN HBEHAR Y : ARSI ARMER (FlinsEMarkovih . [ RIESE) SRR U AURITE Y . B RITE
BB S 0 e i R A B B AR AP U5 R AR ME— e (A LS SR R R R T ) T A B
IBAAFAENE BIE B T IAECEDR,  BOGBR AT AR (210 58 )\ FESR— 5. 4 TREHLAR 7> 7 220 o SRRl
e, HSEANSE TSR R R . X T BEHLAR 2 B B AR5, R Rl IR R ZE R RER B, d B, =
dt,dtdt = 0,dtdB; = Ot UL KR AR IE RO TH R CHIRIRAF I BRI AN RIE 2D

49 AEWMEF
BMESER. GRS H R

[1] Stasys Jukna: Extremal Combinatorics-with Applications in Computer Science;

[2] Reinhard Diestel: Graph Theory, GTM 173, Springer.

FIEIW:

HEZME MRS, TEEJUTHEEEE, TEMFAERRN S . Combinatorics is an area primarily concerned
with counting, both as a means and an end in obtaining results, and certain properties of finite structures.

X TR ZIntroduction to Combinatorics, FEA T HEGFHhEME UM IR, womie®E., HdsE.
SR, RGEEE G D . AFIEEL AR (BRRE0 A, DURZMERBOTE, MERTTIE. 2007k
S HUF NS RMERT 2 155 RO (1 55— Bithe classsics, WORIRIEARM AL, S5 12 WM 28 M L F 22 PEAR
HoTiE. BT 2000, M— A58 K Ftopic (zxd & EZHFFIT AR A &) .

SRS, XTTRBREN—SETHMSHFZEMEEMRY, FEES, BREFINIRERENNZREN, W
MIRBEEELEREENAREEE, EAXRKREREHE. X TRMIEESE, a7 5efiffl e — Rt
I VRS JD S, ARKEBGER R, ARE, Bk afire, AN ERAZE, FIrdE
AP EE AR AR EE,

HPIIR: BTN G F P R EEN TR — o AT IS 2 B0 G B AN AS A A P R 8¢ 3745 3

“hiE B S H A HE I IR A S BUES AW WINERE NI, A 2T EARE, SR
ANER R T RBOHEE, SIS .

BERR AL BERRBOUTERR — A CANEHER R R ESE I T7% . CatalanB I THR & — MREFIIBI 1 AP 50 R
B,


http://staff.ustc.edu.cn/$\sim $wangran/Course/Mart2013.htm

SERAFIIR (RN ARHRAED

Ramsey i)l : 3% /™ I AAIX A 0] @ ) AS e BEAER, P2 JU/N R 87 2 MRS AN S5 Al vl i 17
Combinatorics Nullstellensatz: 5245 & R 1A%FE S 2 (Hilbert Nullstellensatz Theorem) 25 FRA# .
MER 71k EEBGRANA] E S7 A3E R R AR

22
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5 SEMEMEIR (RMER)

KA BA VR R 20 5%
HEIFAL, (KRR T 35

THIPIEEF IR MR ER . DL A — B8 70 WA FE RN A T IR B A2 REAE A
EES LI TN

51 oSO HRE

ENBRUREMBRODTRIEZR, EFRWUARTEBGFHS . RFAREMRBHHLKEM M
T. SR, FXMRNEIMALARAL, BIBMEALLAREMIRT S MIZAE TR, I, FEEENEFIXLE
BRAS (R—85IER), FREtaiHzizRESENET.

511 (%) LoWmENER
(B%F) =9

TR EIR: Ko

BUEMEESES:

[1] Elias M. Stein: Real Analysis, Chapter 6;

[2] Gerald B. Folland: Real Analysis and its applications, Chapter 1, 3, 7, 6, 8, 9751%;

[3] Elias M. Stein: Functional Analysis, Chapter 1-3.

FIEW: BE XA E A AT E W0, A E AR LT A, R KRB E A
REJT AT EERONE . FRRXENETLZG, ANFRTTRFTHER PR gesiA —8 7. Bk, X&RE—
I IT T )~ LR R, AR KB T LR 73

o HIGUMIEE: 1550 AR HT 3 SO B4 (IR o UM AT EL [ 1] 55 /S 25 01 = 15 FI[2) 1 4 — & 48 10,
FHEERIFSE 2R EyE .

%

o 5 HRiesz K/ EH#: H /& Radon-Nikodym e #E Gl 153 ) FRieszRm g (Co(X) XML X k-
4R FF 5 Radonl BE) o« M PTEE[1]1196.4 5 FI[3]191.7715, BREHE[2IMEE3. THAHNE 75 .

o LPZ[ESHHEEH: X R FHRIMEANEHTE], BIKMHTME CGE—8RE%E1. 2. 4. 77 7L
ZEEZMBIHL (I W5¢ T Hilbert B4 (1 50 o« MHHCARI B LP 2RI 2, X3 7 RAE =2
SEEE: Riesz-Thorinffi{H & #E flMarcinkiewiczffi{E & #, S H X M = MO E BRI F] 7 2284 (R-46
{E) . Hardy-Littlewood % K%l (M-4f{E) . Hilbert et (#7520 i A+, M- BiR-Ff{E & T L) .
R-MAEH A R ZIF U, HARAER] FAEL AR o A2 N — 30 32 Mo M-Fl (B 72 060 A1 e 175 00 [P0 E B 225K 48
DR A IR e 2 1T AR RS 43 AT 2 21

/Lﬂwu=/mpﬂﬂuueX:MQN>awa
X 0
MEER . RIS SR, TASYEIRRE M EERIE )
o FouriersHe: XU AL 102 51 PR 2058 /\ 5. (11054 ST A, (LR Rl R R,
L e 1]

o | HREL (3D 5Z A% K (Sobolev)F[H]: HARERRIX TR A — N EF EEEE, SFLSMBER
AE——TTHEBOAE R T —20mER (TXERH) WiRE. X & HRINE LEEITES, BINE=
AT F LU, MR E A e B AR R 2 TR A, BndE R A O BRI AR HE S . IR
i A AR (parametrix) 5555 . SobolevZs [A] ] LA I JLE . 21 LB R HE AR THEN 2, %F
KZW UL, FHR T .
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L FURFTHSL—FE, RN CERE REMENBE T, REZE. HEAGHNRTEXERRAY. &

BEX BRI T — L b A RRME R ST/, AR Db B S AL -

[/ a6, >Jf1-3, 811, 13, 15;

[B15—%1. 8. 9. 1122, 25 NFEATR, 23, 24, 26, [FSHEM(Orlicz2S[8]), 27, [ fE6IEM(L? —F™
Py, B TE3L 40 6-14; =24, 7-13. 15, 16+ 18, 19. 29, [aJf1. 7. 8ikfi#.

(2155 —18. 19, 20, 22; %5 ~#64; H=%1-3. 8. 11. 12. 17; HEANEARRFSLHHHHZ-5. 7. 9. 10.
15. 31. 32, 34. 38. 39, WFFAERHI13. 18, 20-22. 40. 43-45; % /)\#E14-16. 18; /&1, 9-11. 13-15.
161 20, 26. 30. 32. 33. 36.

LERRBIIBEARB ESEELR, AN+BIFRIZHETUEHS% ., U EAEHSIBCLEREEST,
MBLPZEE S NEHERYE—RIMTFVZEMERHERS, LFNMESEESRE. Bk, TERKkB2H
%@, BRI ENFAARE !

E2: DL ENEA o A TAR AT AT A, T DUALAE U AN A (R A B ORAE . 2 0 L AT 0 10 A e 1 Jak
Woills, ERLAIRE R ETT A,

3 FERMEHERT DUAES SRR AT TR, (E2& R ideaIH R B A E R, (Fl—wEA D

—

=f

JURMMEEAIT CRBEXITIR)
BLE:

[1] Lawrence C. Evans, F. Gariepy: Measure Theory and Fine Properties of Functions;

[2] E. Giusti, Minimal Surfaces and Functions of Bounded Variation.

T EIR: (1] 9204, [2] TE (1] [N T ER S i Radonl . Hausdorffil 245 JLATINEE, T/ AR AR
A3, SobolevZE[i], RYH A FAZRE, LAKGHHARGEAMRMNE, ST REER AN,

FIEW: k.

512 ZETRHEEL
FEIRFE: St Er. 2R

##F: Lars Hormander: An Introduction to Complex Analysis in Several Variables.

SR X2 TR AT IRAE, R ARE A BIRYE, S04ef BN s R B IR
WA —AF BRI 4, (ERARERIEAER B BRI TR ANEMLETARAT— N A IA R EUWE
fir, ABEFBRBIFIRACE B 2k

RENE: ZHTUEREZ 28, %0 BFs2IL2.6 (Pseudo-convexity and Plurisubharmonicity, BJ 4Lk, £
WIRAMBEED . 5 =8 AMRE LM 75 (Transcendental Method in Analytic Geometry), “#id— siAREU LA I AN STE
JEEERIURZ AN E R, U SerrefE Stein 7% 8] A A AN KL AT 5L 1Tt of 005 S AE TR 220 i 1) A 82, DA
e Kollars T4/ 514 Jii 56 9% )2 F) )i : Point separation and Maximality of domain. 1/ 5 14 FiAEFE 7 H A0 %)t 2 2 2 AR
BRI AR L AT L TR AR L g SR A ) — X Hoh i B S VF 2RI . N gt 18] B Zie . BER
&+ Okasg B MICousinli) @, 4R id — fUmARBULRT, #AT AR BIAH R L. 2583 LL3E AP IR 0] B Ok F N IZ A2 28
D OIS i AR I — RNV, TSR SO L E— S5 | ORI 2T B S A0 B .

513 (&%) ZESH

FRgFEIR: Z R, A (BrETP e, Wy kM Galois B i2)

B

[1] Theo Biihler, Dietmar A. Salamon: Functional Analysis, AMS, Chapter 5-7;

SEH:

[2] Michael Reed, Barry Simon: SUAREFW 7% CGE—4) Gz, 7. 8%,
[3] Barry Simon: Operator Theory. A Comprehensive Course in Analysis, Part 4, Chapter 5-7;
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[4] FORKIE . SKRANER: Z BRI SC CRMD, dbRtR5 HhiAts

[5]* Michael Reed, Barry Simon: VB AV BT 7%, B52-44% (aimfr s AHEE RS, SR, 5590
UIDE

[6]* Brian C. Hall: Quantum Theory for Mathematicians, GTM 267, Springer.

FIEW: BRI ZIMEIFRIRE, @52 R X I TRCAARIRIE R I 5. X[ TERAT LAAEZ BRi 73
Prgfadk, HNA T EW K BanachfE (322 C* B L L Hilberts (0] EIEWE 73 . A HHEE T, &
FEEFHRE) . HTERFEANS . RIMZIMESHMA G X “Hl GESH BER” MNE.

o BanachfU2: X#7rs2br BJg N 145 tHHilbert™ [8]_BAT S IE W 57 (1S R 20 m 3570 E 2, OB D IR i
SEPTEI “Z TS (Functional Calculus). 3XSEbn B — M A IR W H 7 ARG _ERBES R EC (0 (4)),
HHilbert™? [8] B4R S IEHEF AL “— X7, MR RRER—ADC-AREIIFEIR, RPN s
7 B (Spectral Mapping Theorem). 1X H:H B Z 1) HITHAT . Gelfand£ 7~ Stone-Weierstrass &, LK 5 f5 ik B 1
TN E B, IER ST E B Hilberts 7] B FIER S AT LL “BAHRLT” CR™ ik dhil) —A (B1E
1) FEHE T, FHATEMRIRS, AT DUEBGEE ALK B TR EM R . Feal, BET R E
N, BRIRA N R T R B

o EFAMIERHE T A ILHEMAHE T, RERFET KA Poincaré NERA T BEEIL KAL) o T H
PRI MEERE. fla, EAE RS E T AR T REE . H b, S SEM R AR T
RIS, IR TR R T EER, B TR E SO BEANE B Banach = [A], ARSI
Do BEIF “PHST URAAREL. FONRAICEE LR HE TR, I U a3 125 8 5 1 1 ]
B, SIN “HET. RTEEE TG SIS, aTEE RN E,

o FTHBHLHAH— % AI0Hille-Yosida B H. 48, B HIE W RIXMS W FIRE LIRIOIIT: Pl
Rk BERUL BRI IR R 8 SRR GRS T RO 2RI, S5 BochnerBUy A5 1 712
[ Birkhoffi i A BB AHHIAT 56) T I HOH 6555

Z BRI HTI R RN B S Br EAARZ, Blanst R Bes A LA B8 . Banach S IR G . A% (X2
—MRKIKID SO By rish e, B ERIREE . Hl TEENBRA A T, I ERERBIE R LA
LI R MO0, T LS J5 4K 552 STAR O BT 00 8 o

514 SR, FELEHEDH
EFNG TR

XEBRAF SRR RRIRTE (HEFE) ERSSARS . HMEAMS R (RHERREREF) SRR
B BRAX, HEIRBENA.

T EIR : BERRIRA D HrR AR A f ERSr i— T RZ R A A S8 1. TR AR EE N NIA
MR T TIRAEN AZIR S N2, LS8 ey 1a) . DA IR BRI URAZE 9 00 B RN £ 2 & 55580 (Folland Sk
TG 8. OFHINA) . EBE VU NMILHAR . RKEEL. | LB H S Sobolev ™ [A] #BAN S 1% 78 INAEIX 1 A1 73
AP R EEL T B A [ A 2E A LA

B H . (EREIRERD)

[1] Elias M. Stein: &3 58170 MR EI AT 0E, 19715 (EZFRT =5, 58— 58 LR ER, W EET R
MIBRIE A R BT AR AE . b R, HE R0 KC-ZE UHR 24 B AR HoA )

[2] Javier Duoandikoetxea: Fourier Analysis, GSM 19, AMS; (1. 2% @ T i &N, FEEHE6. 95%)

[3] Camil Muscalu, Wilhelm Schlag: Classical and Multilinear Harmonic Analysis, Vol.1; (%4, 7-11%Z 3%, Littlewood-
Paley )LV IEAZ R RS 7y, BIEE8E AT =" AEEOR A3, WA M)

[4] Elias M. Stein: Harmonic Analysis, 1993. (CBARKERE K, B4, EIZES-10FNFE)

24 (EMARESRNFRHESR)
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o FERHANRMZH 5.
[5] Elias M. Stein: Functional Analysis, Chapter 8. G&E & D4R 1 [F] 24 22 L T = A4
(6] B2 PRAT BB (o R ORI, RRE AL, (OO IKE S A EM S H IR, WA
IRAEESRZIHTHE, HTHRAMM, AEEREFEMDHTD
[7] Thomas Wolff: Lecture Notes on Harmonic Analysis, 2003; CFH/NEIRATHE X, H B FAREE T F SR A48
FETAT A, AHRAT SRRk
[8] Loukas Grafakos: Classical/Modern Fourier Analysis, GTM 249/250. (825148, 17 UMK, ¥R
Ty B sdE A b B 2075 Hh T IR D

o A ZHH G EHREFIRNAI Iy, BATETEAN U LN P55 8 SCRIMRE 7 A8 15 51
[9] Ciprian Demeter: Fourier Restriction, Decoupling and Applications, Cambridge Studies in Advanced Mathematics
184;
[10] Pavel Zorin-Kranich: Decoupling #f ¥ https://www.math.uni-bonn.de/ag/ana/SoSe2019/decoupling/.
[11] Christopher D. Sogge: Fourier Intergals in Classical Analysis, 2nd edition, Cambridge tracts in mathematics 210.

[12] Camil Muscalu, Wilhelm Schlag: Classical and Multilinear Harmonic Analysis, Vol.2, Cambridge Studies in
Advanced Mathematics 138;

[13] Terence Tao: WA HTHE L (FFEFFRIRFEF T, IRFEFETI2.)

[14] Hajer Bahouri, Jean-Yves Chemin, Raphaél Danchin: Fourier analysis and Nonlinear PDEs, Springer.

FIEW: AN T TRA RS FERE, B AR ERAE GRS A5 1 AR R o X TIPRAT BAE A
JilE, —RAEM YT, RSP EL TSR (FIWPDE. TGS KN . EXTTRINE - ERERN
B AT ARSS, TR HRA RN IZ T AU TR SRR b Ah, EF SRS ES, S
ERBZECERNIN—RAMSTE—MIERNERBR T/ EAREN! MARERLZ AM2EETHKER
B! RAEERELERINZBRRAEEBFERLEBERNRREREIAEMF M. XM USH LR IX BT
B https://icourse.club/course/12635/

o FRAS L
(1) HBRME F A5 I Calderdn-Zygmund 73 fif: X2 A AN i EE AR, FHAMNEE — L0 T8 SIS
25 GriktZ+ces) . Ll 2 Hilbert 4t FlIRiesz e o 3X 43 i M8 H Stein [1] HHT =T (FERFE
ERPYTT . = E AT, BLAJ6I S &5 Y. Schlag [31HE-LE W AT MEABHAER O
(2) by 5 HUH SBMO% (] : 3X #6431 Lh 3 # Duoandikoetxea [2]/(1556. 7# . BMOZS [HI1E JiF ik 2 £ K H
2, TMHardy [ LT TR, ATLAR IR N E T 725 T() & 32 74 n] LAk B4
(3) Littlewood-Paley 5 J|"F- 1IEAZ JR B : X #43 if) Mikhlin-Hormander 3¢ 1~ i€ B 7] LAF 1F 22 3 T A AS [ C-Z 47
TR EH, XEEAC-ZE B NS H( Bernstein N5 30) . Littlewood-Paley B it (% O ARVES 2 “INEH
EAL” R CJUFIER” . “ILFE” —iafE X, Al 2% SteinSE /0 M7 25 VU 2 1) ) #5023, s BEL#EA Cotlars| FE)
WH. Z%45: Schlag [3](1%i8.1-8.3, 9.1-9.37%F, A MBI [F % W] LAFE Tao AR L ME (LT RN SR A,  B(F Tao
[IBIEENE . FEFIBRIFFVEREBLGL, AERRFITRERFS!
4 FEHERUFRRSMTO)ER: THEH (LKHATEMTG)EH) EPDEF AT, BT Lipschitz
domain I 7 Fr W 7 BRI AN W R, HAZ O & {dTHCalderonZ 37 (Lipschitz 26 IR G4 ) . (HEE &
e, HAEMRE A ATAE B A T EAE AT IS RGN (paraproduct). £ 2R METRFEF (Coifman-Meyer i€ HL45)
HI4ETE . A RLRIX & — N ER S LM e, K EJE . % Duoandikoetxea [2]559% . Grafakos
[81F 5 — it

o WM XRZHFIAM T — MEEEWRIBHNAER TN, ESMELRIEP. ERIE T OBITENE,
WK YE T S i BRI ), A O R A U T S s T BRAIE A T R AR S )
BRI R BREMER . BATIARME A 37 WO B S R G AR A AR 7RI R R .


https://www.math.uni-bonn.de/ag/ana/SoSe2019/decoupling/
https://www.math.ucla.edu/~tao/247a.1.06f/
https://www.math.ucla.edu/~tao/247b.1.07w/
https://icourse.club/course/12635/
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A5 38 B B PR YR RN 2 AT R AR R (9 RR G AR 40 0 I At A R AR O 2, YR 2 BRI A B decou-
pling 7@, Kakeyalr] 82 FHITEME TERN, BHAEA RV (BRAFARSHTRETF A 20D . BHRyEA
IR RIFHM A Stein [4]AF8-10ZREHF 22— Miao [6] HIXT RIS Z2HEEIFMR) . 42 Tomas-
SteinfR MG TFT TUE B LU 22, xR AR OB IR . [F) 22T O R W) T DLISE Stein [417958 L% )5
34, YF T Bochner-Riesz ] At (L FM HF LPH 5 (AT LAZ% Sogge [11HIEE %) .
(D F—RRGH Yy WAL Sl b A8
H HE T R RA SRR — DB SRS . BRI ERY EREEE T i, + Au = 0, & CHl

P = {(—|E>.£)|& e Ry C R, I3 XP EMIIE u(dt, dE) := ip(§)dE. WA T FERIME T LS u(z, x) =
Jpi+a €CETED u(d T, dE), Wk R MEP LB p ML GED AR, SCREMT b @S2 AR e i B2 ok
T RGOS BRI RN %, AR5k 2& “BAHEE” (Stationary Phase Method), X000 4R,
(2) EAREG . S PR AL

Xy R RT w0 R AR R R i T F R A BETE LP AR SN 4 Y SE AR A T PR, PR
XE OO R E A DS R E MM Knapp B (UL Schlag [3] 115 |, SteinffAH: PR A TH RO
MREFMERY > 24, p' > $Hq ES, KIERAWTEMR (d > 3). 19754, Tomas-SteinfR LM 1T
BT p' > 29D R R IRBIMERAR AT A TR B TR R AR, ZJRT T J7 i KK ik 1 3iE B
(. Schlag [3] 5115 . {HTomas-Stein R il P4 ki 1 (1 30E B o5 A5 FH 20555058 2 (8] (1) 43 i, D6 AE Knapp S 71 A%
B (2 U A0 AR AT, DRI N 1 7 (R RIS (2 45 5 N R T AT sSuidk 2 4k . #1119914F Bourgain 145 FERE 25 H
o BRI HEREER B R AR R, 9 Qi HT JLAE D4 ) L2-decoupling (Bourgain-Demeter-Guth).

ZRXAME, ERRETEMAVEERMRS I, HADHEZ R RIENT LM, WibEREEHEA G268
FREHEER . BMERES A XA 7w, AR E IR SR RN, SIFRIRIEE L7 1, B H R AR b sk
LB A 2 T .

o), DU LA R S AN

1. BB f5l: Bk 2 LA SRR mUE LA, BT 47 IR B T BARE & L2 A EILR
S A — Se 1 Wibump PR A TR BRI R H, B Mt — SURR R R i cap R o o) J, X2 E AR %
M. 48R, XL IR AR 7 208 B 4 5 .

28N E N, JGHZ5PDE. A% i flivhA S A .

3. HIAECOERHEMIMR a7 U7 FERBAEE, XEEARKEN 4. fla, LR
C.Calderén-Zygmund 7 il () KB H (R 724 7 Littlewood-Paley B i HLTH BernsteinAN%5 30 f H— R 511145144 HE18 B
[, e PR P 3E07 2 ORBRAEER 2 e B A 2 HI, HHM R A7 AHNCRREOLE, e
frathr B ? EHEROX R, A BT ER AR R AT N 2

4. FEFHUETHFRABRP I TARKRTHNIR. SEANKCTEEEAGMIAEMLEEITNE! FF
R ER T BB AN A N2 AT AST Y

R AR

o ZMIARI M. LI CARIE IR, PR L Lipschitz 28 - (0T 5 FR 43 5 W28 Hilbert 3 (FET(1)5E
FER R BEE AT 7O DARAESL G s SRS & A P A I B DI OC 2R o T HIE B I A b FH 3 1)
J7E AT LA Coifman-Meyer EBE . 112 H 56 PDEL B . (3% Grafakos [7]HI55 /i, B3 Muscalu [12].
Ji 5 PR AR A 77 vE SR AR, BEInA R ) .

e PDE[]: {}if}4)1& 5 (Para-differential Calculus). X% I PAZ3 Tao [13] FISE /S EHEBE 141 RTN E, AT DAREL
{ELittlewood-Paley ¥ i (]S H . Bernstein NS Oz 7l 1H) o iR e — VI p) et e 1mr BLA R
WE BB I SRAT JE ook SR BERIEI,  H 3 E A5 B N Kato-Ponce #1111, PL J¢Kenig-Ponce-Vega, 251
LENJERIIMANRA . MREA fERH “Bf 23R 7 B, XULIEPDEMAT A+ & — M EER I TR,

o AHTIE: AN AT R A DA EA [, A R SE A R X DU R AN R AR I 2 [ 2 R
B SURAA E HENIRR: PDE. LM RHORM ., HEH: BITEOLEM S MK, EH M E %
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FVENF . BRSNS I B EARR T fE, 7T PARER—13220205 87 H 15 Demeter [9] B34 ¥ X [10]. Deme-
ter [9] MRS EINAR S VEA, 1 HAEH A AN UERH L2-decoupling I A 22—

L BRI SE Rt v FaRIE I R (], @SRRI Al T = Sogge RIFOGIFMESE A
BOHR, WITRESI AT T RSN BT H f (x) == V=2 fOo)fflith. F4E, TR R 28
A SHEA TR SHEUR I RS 1l T

”Hf”p < t@d=0(1/2-1/p) (1 + /_A)(d+1)(1/2—1/p)+6f||P,;

I HANRIAT 1 R AL B BR T A i bump R 9] 1, 25 5545 A2 Al 71 © 4 2 Sharp ), k2 1 Jo %24
o AREAERH B SR BRAE——XE DA TR0 77 2 A AR I DU [

HMKE, FHEHERZEF RN “RE”: MEYERLYVEHEL /N, HLoJHm S a s K. Hd,
BAEFRE—AEHy “RE” W MZ BRI A 7D IENPERER,  AATSINRESEY), 25 R A1t
Eﬂ”Hf“L’{L;([l,z]de)’ AL ST ARAE “ SRR e i 4T (local smmothing estimates). %19984F, Keel-
Taoﬂ%égif)”uTﬁ#ﬁ)ﬁStriohartZﬁﬁE"]ﬁE%3||Hf||L;1L§((Rde) S W llgy, XHA(1/2-1/r) =s+1/q, H2/q <
(d —1)(1/2 — 1/r). Hi# HscalingZy i, Ji5 # W& HiKnapp “479 7 JRGIVRE: WIRVIGAN ZIBELE D “Jw
SFRIERE” b, B AR A5, R e e KA TRER.

A StrichartzB Al THI A A R A TR BAR G T RO9 A Wi T AR PEAN[F) . IR PR RAT ORAAAE . NAEAIR
E DU AT 5 o i G 3 A 1] A Soggem%ﬁ@ﬁﬁﬁ‘@ﬁ%”Hf||L’;1f)lc/<d71)([1,2]de) S Il zara—n, KoAE
H5¥GE. Re2fhih A0 M e Ot (XA RERT, J5oKSoggeF AR I N A A NKAL

”Hf||L%r§/(d—l)([1,2]de) <|a+ \/—A)ef”L?cd/(d—l).

& 4-Sogge s il G MG AR IR M SE UL o 119994, Wolffiaih T M, 48t Sogge s 8 B THI 1) T 50461 2 /2 b
IAFAE) o RTUREFRIE Z 5, 1T LLRISE Sogge [11][ VY& .

2 AESL SRR LP S M= HTTf = ((1— |§|2)§_fA(é“))V%@T%LP(Rd)ﬁﬁE‘Ji Bochner-RieszJ& 8 ;
3. R A= W b PR iR S BRI A A AR

4. Kakeya )@l : Besicovitch®:# {I#4i& = Kakeya B K B LP A 5% o) @il = 205 U v AR T7%.

F 285 (G5
FIEW: HHh

515 NP HE
MaHE2 GEMRRMSHFRENTD

FEIRFZ: oAbt (EEALPAZER. FoRSue ) . Rt (EENESMS ER . RieszRnE . 55
WSk, BEF AHERWR) . ATFEMD TEL B T — AmSEL NS (BRAHFAZLERD .

32U ##: Lawrence C. Evans: Partial Differential Equations, 2nd edition, AMS, Chapter 5, 6, 7.1, 7.2.4, 7.3. (%5,
6F AT 1T R B IRIE L PN

RASEH: L.

FIEW: EANEEAH AU, Evansi5E5. 6 M- LEE T hE, W ARFEARIE F (SobolevE ), —
A6 AR A A T FE D S M EE 18, DA KA RS N 2R . #1ERT, B A M2 "R SHEAEMNITERAT,
BEAEEHAMBLEE! ! Ho PRI NRAGH AT REE. TTELAGF, EREH T EERENARIMRP.
ENEMEILFEE TH PDE WEKIBESMERTE, AUUGEEE PDE HXMETE, RITTLENEM. ¥ 57X
CTERFIR A 3 8. 2R 2 5, PDER) “AJLEEAREIR” s 2R 7. SIRARAIR, 552 PDEM AR 77 [F >k
HATEER 22T .

EF I/ G IRA G E O AAEE I, VIFMRZEAS MR RIEER. JENERYC MEREd
PN NFETT GEZIEH A ).


https://www.zhangjy9610.me/USTCdata-cn.html 
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o JERHAIRZE S -

HFH A (Sobolev Z5[H]): 5.1-5.7. 5.8.1 (Poincaré A%530) . 5.8.3 (W 1% = Lipschitz, PA1Z & BEAIERH H
KB, W20 75950 7 FE23A 055 =) . 5.9.1 (H~1 Z[a]); X #B% 7l LAZ# EvansffiMeasure Theory
and Fine Properties of Functions ] 5 VU & .

SNE (CCIERVEMER TR : 6.1, 6.2 (FEAEMEEH) . 582 (EMMELSHD. 6.3 CENM) . 6.4
BB JE D L 6.5.1 COFRRIA RIS 193D |

HbE (ERMREIF: 51071 (1 Z8SobolevZE R . 7.1 (Ja¥ 77 FE TR Y Galerkin 775D W7 R
FEAEMEIEN] (WJonathan Luk (9 77 FEUF 475D L 7.2.4 (U TR A IRALFE 4D .

o S5-7E A LABKI 4 5.3.3 BRI BT (AER g B ED T, e IRERIA A, AR5 AN KRR B
MD; SANREHEFUE; 5.5 e B ((HESREE AT IEMED; 563 (S Sobolev A
2350 WATEIEM; 6.3+ 7.1 TR MM IERMEIE R (B3 gk B arD) A 5 E W IE R G S M AT
JAE R E, R PIEND ;s 6.4 71 HIFTA Harack A&EAE; 7.2 F5FR T 0 5 FE R PRAE IR %
FEH T A ERbt . (AuBIEH 7.1, (B0 5 00 J A I Uk &5 SR AN A 5 FEAS—FE)

Mo HFE2RIZARAIR

HAEMIWE T R PDER 2 REARLR LR, T ARZ T RE A AL TF A2 5 e et At v, DX T TR Rk
PETREER (355-75) RAEEHY. HE, WRBNZMEMEBEE TR RER MG, EE T, MAREE
A FrEL, BATER R ALE 2 0] 5, RF AR R R A A0 s A X SRR RR 1. BIE(E, PDE[CIEAI
DNEFN A RTKIITE, MERLE I ERidea, INALINAREMED . IMAISL ML BRARE M (FlEREEE
EHARR, HITEINEERHR,. JR—LEH. WESENEBEREFS). IFZFEFIWTEZRE, U7KA
FRETIRLET X ZENAET, BA—RMERRTRAIFEARERED; Bk, 287 EHONUESHE, —L&
ENEROSIS I LEE, AR AT razER!

1. Evans$ FNEERSR
o JHJREMYE: 7.3 F511 Vanishing viscosity method
XX TT AR, A I ok B R R E SRS AT E R IR e, AR DT AR IR ZEA I
Tle Autit @i fif. 2 SR R AER SEI0 il TH+ R AR U, 1SR 99M8, £ 1 PR HOR A 1) oR 2507 1) B AIE B

SRS RN AT 1S B SE . RGIEVEAEAR 2 XU 7 RE (BIInBRBL 7 RE) « AL A FE . TR M A H, OV EAT
R EAENMERMEE L, WRRZE, IMA— MR+ RATE T R, R oE e 7 S8k .
o Ao (BE)\E):

ORI ENEEEZ BER S (WMEF) T 51 (W 21%2 B #) Euler-Lagrange 52) HI
fif . B =R IEN A THASREHE T RIS, SRR S SR . B8 DU IR 12 BRI 2R R AR
IIMET, Horh g L E IR E) T BIBRTE A AINUE . A4A Stokes [ AR, 8.5, 8.6+ 9.47 it AL LM
54 77 F2£ 52 ] 5 Yamabe 7] & L & Sobolevitk A AN U S 20 6. sbal, X —77 M 4220 Palais-Smale 2%
{47€ PDE WHIR B . 440 3D i &Il F I BUEE Schrodinger J5 FR 1 BUR 45 18 IE WA (1K) B Bt 21 78 .

8.6 I E A T AR EE. IR A, XERRATE TR S E NEHEET ., —
MM RGBS s Ed, XWFE NN A —NPDEREN Y, &% SF LR— AR w205,
FAT RS EZ EHE R EE. BiEE. T FER Morawetz 1528 2t 2 — MBI KB T .

o HBARA IR (BAE): BIHESAIAE. E @ B3 FHE (HRTTRE . BERITZE.
o —[ i #2: Hamilton-Jacobi A2 Hhitkik. MK (253, 4. 10, 115D
3. 105 LA “HHamilton-Jacobi T FE N, X A& KW NE LR —M T FE. BRILZ 4, &4 FXEEER

B il A (B M Riemann 81D o BERBA AR — T TERIEN A YL —Fir 75 F2, (EXTPDER R [F) 27 7]
DAFRAN I (8] % —2%, B Alinhac Ui 77 FE— AT Y & .


https://web.stanford.edu/~jluk/NWnotes.pdf
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2. Evans#Bi#t 2 SMI# N FE A S
Evans{#0bf (RHHA NI WETZEUME. WMY5EsE, SEOTRE. BioE. e
LSRN GHILTRA, F#AI9121 A APDER A Evans $ ERRIARL . #f)153, FPDERET TRFEvansiX A4,
EAR “EL” RANPFE. NEHRAEN D —L Bvans B ERA W KB, ABTHRIE SRR T FE20RIME I
CESS
o WEHFAHE: LMK GFRERELAMELR
X 3B YRED Evans 5 RERR AU T RS 4> . Bvans T3 LRI R (BR7.29TRIZE 128 I KB J7 %
AR TR 7R EEAARR RSN TR CHREH — P XU A0 7e, (HAR 2 I e e AT Rt m]
PARAC BB B o R 1 R0 T R [R5, mTBLSETE N TR 225 BRI 2 2 O R MR A S A
SEH:
[0] Jonathan Luk Y, Qian Wang (L AF) MIAELR 330 5 FEF X
[1] Sergei Alinhac: Hyperbolic Partial Differential Equations;
[2] Sergei Alinhac: Geometric Analysis of Hyperbolic PDE;
&R
[0] SobolevZ¥d];
[1] oy T2 SEA-AT
(2] T E (1] T RE2A KRBTy« B2 Ui (EE R EY. BRI R R R TH5D .
FIEW: B HXEPDESE LRI R R B — T, BBEE]. (211947 OIS RkiER, I HER
WARAE R A DRI SR . EHMIEA X, HEENENT.
- LRIEPTTTE: Hahn-Banach /7 iKIEWIAAENE, A RRALHREE . BT R,
— AR R Tk XA R W R B E . M, AT R LA F %00, 01,05, -+ . 04
T A GHER E SO Il X I AR N S8, BT 2 W DA 4, s 2c e 1
PR BA RGBT e, FIADGHEIRA T LUE X Null frame, 3X 24 Null frame 5 ) S £ U8
FHIE, AL Sobolevitr A A 18] A2 AT T FRATTHIE B i 4175 0 A I TRl A2 AE %), 3K
% Klainerman-Sobolev /45 3.
- HANull formfUL MR T REAFAENE: d > AR, d = 3NN LR, X L7 iR 4 gt
AR, BARTT AR 566. 75

— Null geometry ¥J:5: X4 MR ACHIIA AT UG 52(2]. SEBF FRATT5 B 10k 7 A2, H S = A F 2 BRI
&, M0gu = (0u)(0u)+---. BARIEM EFIRHE, WIFHE. HBZHmPEY. (LLKlainermen-Sobolev iy
HHD e BOME TS S R0 R R . X i 32 23E A3 2 null condition [I98L2% 1t
WU 77 FREH, 10 Minkowski 25 IR AR E M UM 7 FR IAZTEME SR IE PR RE . 2 R 7 2
ML MG (CIE20129E 80 . BIAMTERYE O SO FXTS AR . FSA1E Mg, af
L2415 — 1 Lindblad-Rodnianski?E % 7 F2 AL AR T 1IE B Minkowskiff S 8RR E PEISCE i) . HIXE
HISHT 2 (> DAFFHEEEE A 7 A B AEH, EBEGTEC )R] Rtk 71225 f . ol R
WARMHD) 72 W77 RE . 22 RIE -k 77 FR 558, X B R 7L H AT AL T2 A

o FMPIFE: FEMIRFEMHARENEFRSHIER QURFEESHERT)

EvansiZ A 5 )k I R ARLERET (8 S SZ 04, L7375 BB 5l T-vb e XA 47 757%  (Strichartzi 254l
Th+profile /) fiff 55 ) ORI [F] %72, AT LB 32 N XA H 45 (libgen _E AT LR 80

SE4:

[1] Benjamin Dodson: Defocusing Nonlinear Schrodinger equations, Cambridge Tracts in Mathematics 217.



FERYIEREENIR (AT B3 ) 31

&R S, ot WA (LR, Litdewood-Paley3fe #8432

FIREW: XABNANRENTEENEEN RERIG YRR IEUE ST 15 7 F2 1B A AR S B e
MIUERH . XA F511E# Benjamin Dodson IUAT-36 [H 295 5 & W1 K RO R0 . A S Sr g 7 2 1 6
HIG S 0TI R v 7 R R AAOE E ME S B I R R, R XA T FE I R —, BT
FREE AR 5 HUR BEAG BA EE TRfgH 1 AE W K DTk

o 51N A O 1) 3 B T B ARVE N StrichartzB 23 4571 FH SR T AR B e 1) pR B ) o I 28 A YR T8
SEH R PEAG T, SR T T*+Hardy-Littlewood-Sobolev. A% AIERT, it s 50 U & Keel-Tao 19984E K %
TEAIM EHIZ $AIE B . SRR T 5 — AN G R o RS2 ATIHE D S R 0 75 Ik 22 A 46 T A B
ORI R, T B AZAETE R SRR T B LU R JLAN T : Strichartzfli T AV I LP Fa b5 2 [ 26 R A2 B4
TRA SR ? GFE RS GRS TS5 1R #1955 F2 0~ PR A 0 B A 5 I O IE B R S 3 T A 24 2
ProfileZ) it/ H 2414 ? Morawetzfii 1147 R BT Ak /244 2

S T RE2IX T TRAT R I A EFIR AN AN FE A A U B R BNK o 45 803 A 4 00 R A SO A R4

yx3x @mail.ustc.edu.cn.

516 EZXTRMAHBEFIFTEIENMT

TEN—RARZITarEH, BATVKBEIZE T IR K A 8K A 40— L5 5 T RE R I S 0 idea. IX SR R 7
SPITRERE THR? 455E — Mo iR, EMA AMERURES LR ? XTI BT S B T RA A
242

1. MY HFREMNBER?

X1 R TE, RECR E G UM WA, SRETRE, WYis, tal B 7, EarkE. i
153 Al

o M7 HE

Au = 0.

AT FRAEAE T 2 AR e RAS, e A I ER . XSRS R K T A 5 IR B AR S
o W7 HE
d;u — Au = 0.
X Fh G REA A F T2 AR BGE A, g S K RIEAL B X PR TR, X RO FEE
TRTE RI3RE.
o Ol (i) iR
afu —Au =0, orid;u — Au = 0.
XFR T R T 2 AR, L ansZ ks, KB . KBRS X MR A E TR, bl
RSN OIRE . B TRE, WRE SRR ML imAizs).
o (R T FE
0:u + 0xu = 0.

XFR T REAAEAE A T2 A AL, B — 4R AR S . AR — e E - EAREE), AKAEIE.
FEEX IR A AZ0, FATYEFIR (L) T WRAZL0, WAHAEFIRTTHE. HwndEsF I 5 77 #2
GGHATTFE)

Au = F.
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X F HIEERR T, BB TSR B, X R ML TSN B (L 5 TR, WRAN

JRESI G, FAEAT LAS BB H R (2RI B ke . WRAGESIN, AT BRI (K

YD) TR AR, XL REEF AR (AN IEEMASE R, BATHA R .
2LEAMMSERE (FEMER)?

XTI, IEM AR A D e . HEETHZZ R S0 #. X%
ARBOTRESCE R R R R BT RE, AR Jr R LRRE TP M EAR,  BATTH HRT DL E A e B I A fhofy g o XA
Ho X FRRBNTRE, AR TIEA S EA R SN2 R AT TR AT T o X T R
PETTRERE, FATEZA LUTRJUMINER TR — A, XL IR K MO0 T Rtk BI M SO g9fg. =
TEREDCH AR, RATEFEHEBIENERIE, ORI — N5 R H .

e | F{Hahn-Banach & ¥

o FIHIARINE, itk H %M

o RIS L8 1T UEAEMUZ R . Nash-Moseri&4t)
o FIFIHE LB, ZHREH.

o I 16 LA 461 1) AR Galerkin i@ /T

o FIFISME (BEE L. Boostrap): 1%UrEREE AT

N7 A RAFAE I B R
3. ME—ME 5 IEM4

4. EEME RS B R

5. AL (Asymptotic){TAH

“MEGE

FUERIE: W T REL. Lot (EEONLP AL, BMWEUEHD « Z R M (EZNEAM ERL ., Riesz R
aERLL g, BT AR

-

[1] D. Gilbarg, N. Trudinger: Elliptic PDEs of 2nd order.

[2] #57. MF54E: Elliptic PDEs.

SEP:

(3] FRIZHT . SRR —Brihle 2 Fe S e 2 D5 R 4

I Hoh. FENERCAMEIE DT FEKSchauder (i th. 39/ 5 IENPEM T (H25W2P), ZMFIIRIE
JZ# . De Giorgi-MoseriE/X. Krylov-SafanovZfiil. G-T/& 7ML 1EE, BT R LU TR 1m, LA
FARGIM . 5 RREA WG, BULSERAGH T . NIREEER, ST TR, ¥1¥E A 5.
B, Y1 ME kRIS R AR ES.

517 WashhEiES (&)

Bk

BIKANST& “AEMEESR” 8E “WUriB531R57 (MA05S108)5 - LIRAE
518 EZXTRMYHENNE

ik 7 75 FER i (0 B SEAE RO RR, LA T A A SR R 0F 52 B0 AN AT R T A 56 4 AN T X 7 A A
AR AR . PDEXANJT A2 DN A K B 0 R SRR N BIAZAE T KPP, (BRI PDEIX AN KU I A 22 A
Axg. REKEWE (Flanfikissh, shE2mR. B1 0% SO R RS s JUA (Bl
T D RO R #8850 P i e T R, A2 ik 20 T R (0 5 BT I e 04 L e R BT 249K
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HH [ 7E (W 9 5 R R R JR ARG FeAth 7 [y BE L —20,  PDESB B A 1R 2 45 4 i b [ 223 . 9 38 — M AR
A B HI FA) RRE SE PR R R 4R N B K BRI AR (U T B I AT T K R I e M R D, LR g3 b
MEZL 7. FEMPDENT AN R WA AR b 25, SRR 2 A T L 5 i Be el NS B0, BUE &
EPNI TR

BERPDERE B LA LT 404« BT R AT, TrmdeAe, HRIIEA M. BBOTRE. .
DN RGN FARTTRE . MR RS LB R 7 R N, EE N A — S e 2 . &
REFHEHLTEHFRPDEEZ A HAIRIE, FEAMOHR2NEFEZTEAUER—F, LHARME. ZMERK
NNRS AR VRARH T —LERNES, ERSHETPDERARHH “BAER”, Elt, BEEENRERKS
HIERHRATFF IR 2T AR, Flan, B3 e A 8 2B sl A 7 Rk F5 (B (Schrodinger) 77
i vE, BAERNF D TR 2] 55T, APl 7S — i AR . MHEEIR - kEa T
FEE R 7 R S N T B At AR R 22 Bk

K2

T fRAAPDERI 2 A Setting, 7] LA Andrew Majda, Andrea Bertozzi: Vorticity and Incompressible Flow, B{# Vlad
Vicol, Jacob Bedrossian?E20154FUC Berkeley & 1% FIHE X o

L TR RAT A2

Euler /78 (TCRGVEIRUAA) . Naiver-Stokes /712 CHRETEHLA) ZIE 1A S HIIZ 5]

o0 +u-VYu—vAu+Vp=F,v=>0.

Horbu e AR RE Y, vieMiVEREL pRIVIEHIEE, pRWIKKIET), FR4MI, Dy =0, +u- VIKIE “YIii
7o [N, A 2 RS
D:p + pdiv (u) = 0.

YpTEE, AT u =0, BENFRBAN TR, 15 UFRAE TR A

BX i FINavier-Stokes /7 FEA2 F = ORI HL, 2 %0 & RPAERIZ 0o M FAFER, Pl fim AR AR,
WA TS T AR RETTRE . fll, F = gesMNW2AEKBETTHE (X—THSTEN) , F = VépNA-
En YN VPSS IR A7 TSRk % NN D (152N 1= = N T 32 T S ) PO o D ¥ A TN = e N 1 % N N
iy FRMETE L AR IIE O, BT BKR/NSTTRE 7 70l 5 (pre-)Maxwell 77 F22H  RHRI FRVETTRE . % R
WIS TS

W FFAT GRS TT A EDR NG AR AA GRFeA ORI WA/ R T . FHiLR Fp =0, W
H ) 2 SR8 . AR BRI E p = oH, BAERIE KSR XHo > 02 RIHTKIRE, HAREL
FH R 2R

T R AKPDE 3 A Setting, 7] PAFE Andrew Majda, Andrea Bertozzi: Vorticity and Incompressible Flow, B{# Vlad
Vicol, Jacob BedrossianE20155EUC Berkeley 1% FHE X o

2. JAAPDESGE: — Le4t4 ] i :

BEREA L T U APDER 2T, (B [E NN R AR Z 28 NFHIZX T TAE, HORERBRMEBIEL . 4
Wi H A EE e M ANERAAR AR SR PE . ek S T iR e e, A 5 S R I L
Hily A, FE ) FE. Beale-Kato-majdalB i HEN . &SRS, NIEF XL B O T EREEN
.

(1) Navier-Stokes /7 F2 % {4 1 T4 7] 85t

X AE2016F AR R TF WE AR 7 R IE HHR BTG 2 — o BR$u 75 F2 (1) (Holder) 1E U 4 [ 25 0 2 BT i Onsager 4§
B, XTTHEATERAZUT .

N-SHIERWMP T2, v AR E R AR IE M, Terence TaotB 7EIX A LIE. EARMEA, b5 DL AR A 3
%o R EMIN-SHFRAEH Y2 LR/ IMMERARGERDMIR A BB S, (HHY2IER R — 1l 52

71 3 3, 1 _
HY2 cL®CcL*>® cBMO™ C B ...

R e T SR R £ 8], 3D N-STTRRIIAFAEME Ml AU R A A5 22 . 9/59 L BE AR IE W PR A R 45 2R 20 A1l 4E2003
20155 A B NUEBI R R IL, AT A — MR PR XE A Tl


https://book.douban.com/subject/2251183/
https://www.msri.org/summer_schools/756
https://book.douban.com/subject/2251183/
https://www.msri.org/summer_schools/756
https://terrytao.wordpress.com/2007/03/18/why-global-regularity-for-navier-stokes-is-hard/
https://terrytao.wordpress.com/2007/03/18/why-global-regularity-for-navier-stokes-is-hard/
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(2) Beale-Kato-MajdaZ& 5 5

BRME A HE U 2 BIF 5 BR L 5 R A I [A)4T 9 AR 25 4 R AR 0 — A ER, KM W, AF KRS
FERI LS i Sobolevii AL (= 2 + 181D KAATBRIN AIERAR, T84 1% 24 H AN 2402 I 1A 3 2 47 1) e R A A e !
XANATTH B EN R A A7 A ——F- 22 13 T _E s Ak B R TEdns

AR B~ LI ERATT R T (FIandE 7140, WA REIR . (HHATH HL A HRIBKM Mk v
DU e TF IR I R, AT 0 ) 510 o i AN ) il 3 R AR, AT IEAE AR S

(3) Landaulf Jg 7]

AL B VEA B R, (HEZMRT 40 XIT x REGET x [0,1], XM 16KT AR YR
W2 —o BARFER: fERXAS “EIE” N, SRR —MEE (o PLRIR BT Y)Y 3 monotone shear
flow), 45— s, PSS EA KR ARARENE? Hiln AL E 202

AR S SR IEA 1) B AT AR R AR i, R SR SRR A IR, T ke B ER A

[1] J. Bedrossian, N. Masmoudi: Inviscid damping and the asymptotic stability of planar shear flows in the 2D Euler
equations, IHES, 2015.

[2] Lin Zhiwu, Zeng Chongchun: Inviscid Dynamical Structures Near Couette Flow, ARMA, 2011.

[3] Christian Zillinger: Linear inviscid damping for monotone shear flows in a finite periodic channel, boundary effects,
blow-up and critical Sobolev regularity, ARMA, 2015.

HAHVEAS 2 M) i toy model FHODE 25 1B iTPDE, F#H 47 — LR B Adi 11 o

P 57 A3 SR LandauPH JE ) AL T, R x [0, 1] X AR IR S8 1A Pk 1) e A om b2 it e . eI R
B, TR A ERR 0% R HER) 2 52 /DZ1, HER EEBRMAT], T HERMRmA (FE
TR, XWREREHEED, BT LFRASR. A, R RZ B AR L E =4k, 3D I E ATIIT R
ANSHIEALER. B, ZARE AR AT R U .

(4) it [l

H #T AATE 1 F T 1) Naiver-Stokes Jj F R ZIHi it . W0 R 2 Wi 8. BENLIE R (W A B4y Oy #2218, W7
PAEXAH:  S. Kuksin, A. Shirikyan: Mathematics of 2D Turbulence.

P EEBHE2DEEINS I FEA B )22 (W51~ AR ERITERT CRBUERSE), 20124 LLATHIHT Tk e R A
WX ARFAA . B — R3] 73D A WA 3DWmR AN “Z”  (RITDIEEE - —1 2
P RIEK, BRTREOUIRE) AT HAE RS, 2 i 45 RAR Z AT x [0, e] i i ~F X 4k _b F~F i s
TEE AT . 24 3DHIIE AR BT RO .

(5) HHAF RS XEEHE ORI R, B LU RS RO — L,

ARFTR R, DSR2 8 2 S EOL BB (AL, FATE T R XA X B4, e B A e
FE H AL SR E AT ? AR BT, FRATT I AR BB Taylor signsk {1 (ToR MK AIEL T,
EIWIaG i Z00E 5 g i b, S s LR R EC U, R OP/ON < —co < 0o IXANFRAFAE TR LR “
TR . A [ BIFR BIZA KA R 2% 25 3 A 2 E (illposed) o

PR E HL S R CEERRRRAL TR KA MI997E TG H HORRM . EEML AR

e Wu Sijue (BRUEE) T-1997. 1999, 2007 20094F X} AN AT & TG e /K I 3 58 P [l /4 HY T A o

e Hans Lindblad 71998 (5Christodoulou). 2004. 20055E4R% VKIEBH 7 ANA] R B 7 R B HH 32 7 18] 850 ) 56 56 i 1
(Q-ReRIE) . JAHAF(EME (Nash-Moseri& ) ol [k T F2 A7 /EE. 2016, 20184 5 H 22 A JLRIUER 1 ]
JE T RER — S SR I0 k. AN AT B R AN R AR AR

e Daniel Coutand, Steve ShkollerT-20054FF] H U] 7] Y63 4 1) 7 728 - Nash-MoseriEAXIE ] 7 CE/AERIMIK /1) A
A] R R T FE R R SRS E R R . TS IR — ] AR A T TR I R AT A P ) 2

P S 1 P DR T A T RO [ 58 DR R, AT R B HIR AL S IR NE . e gs 2%
SCHRITR R, 558 — AL A IR NIVE RO 1 e A TP iRm0t SEfr EIX R mT LR 2R, D3R
MBS BRER W— 2T a0 “IRIR7 . “ORAE” XFER “A3 it mBEKE L. —BOmE, A dil st n s EsRa st
FEME R AAAEC2 YA, AR TZIENE & I EAT N,

N AT S S AN AT R A — L5 X


https://book.douban.com/subject/11228473/
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o AHHRHLAR: “AHE” ZAFAELCT M, ESbr B3R TR 2 WXE. B0 DU P R BoR b SR
DXl -

- WA AR, AT DO Ry R SR U 3 AR A ORI 5 A, AT B e I o X AT R A4k
M5, 71 pili R B — N EBNIRE, VA BRI 5 R — A5 e I s
— ANV BRL 5 R A2 W TE e E M K T L, 3K — s T 5 RE TR A 2 o

o LA
= W bR R R IE NIV B 5 R s 22, DRl R e & A B T IO A 10 42 (R U4 s B AR B3

- ZHRHEEE RS e R CERRD BRIJLTRE—RAEH. FAHER, 2R i)
BT RSN R B SRR S R e, SR RIS BRI A S R
SR I AR o A = B TV RN P AR . BRI A EEOR UL, IR A T BT
D X () FHEEAE” . B AER LA E X, H AT EA N BEM A TS Bk ik

AR HA S R RSB, R DA B R IR SCE, AR LTI R S — A A Il oy
TR .

[1] D. Christodoulou, H. Lindblad: On the Motion of the Free Surface of a Liquid, CPAM, 2000;

[2] H. Lindblad, C. Luo: A priori estimates for the compressible Euler equations for a liquid with free surface boundary
and the incompressible limit, CPAM, 2018.

M _EH R B R UI e A 7598, AT BAS IR X s S5
[3] D. Coutand, S. Shkoller: A Simple Proof of Well-posedness of the Free-Surface Incompressible Euler Equations,

Discrete and Continuous Dynamical Systems, Series S, 2010.

(6) A 5 0k i) A«

FTC AR E Rl A R A G E WA RIC?, WA E019) CA NMIEH, CUIEMMERIfR S TEA TR
WFIRI A “ B et o 1X 7 T BoAA TAE 75 227 Cordoba, Elgindi%s A SCHR

Al R SRAR & S AE20194F L T 2N 78 (5) hIRATCEFER) T v ik BT 5% B/ 18k 2=
A AN . SERR b T BB 5 R Ak N UE BN [RIAT 2= A “ Wt ™, 3X I T AR 1) R A 23 JE 45 T 30
T3 FE e ) . BART] L2 Jared Speck ¥ A\ KT 1] Wb 7RI TAF . #£20194F Buckmaster-Shkoller-Vicol 45 H
TR ASBE AL . 1 7E20194F )& Merle-Raphael-Rodnianski-Szftel 25 N A T — N E KL R ol KB K 727
TERRE M 2 AT R w7 S, i ELRX AN w7 e M 5 e B I S TR B 15 7 R IR BT L AR B A OC (REAS 2 AL
T, WA CARTRIE 1) E AU o AT DA, &3 e o) >k 13 A EE K SR

(7) FEXFIR AL AR s

YE BRI EE BN, AR SNTR S, S REEA RIS, T2 SO
WA 2 B (1) T B R A X AR I 5 #8 . X J7 [0 0] LA Jared Speck, Marcelo Disconzi T AH X1 BR$v 77 F2 45
IR SCEE, IR SEPR FIE 2 S5 7 BRI 5T K .

(8) HEIRZ M. BNtz m i, & ST R E T W AR R4S

B HE:

1 TR A

BAFRBA R 7 A A O R

id;u + Au = Q(x,u,du), 5.1
28 BT AR R T T LS OV A, VA + m2 (R TE TFE . Klein-Gordon /7 #2) B — i IR R 5+ 45 (5. D)
o O(x,u,du) = Q(x)u, WIFRGS.1)NLENEAHTTE;
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o O(x,u,du) = Q(x,u), WFRGE. DIENFLENE BT #2(semilinear);
o —JEIHMFRVERLLEME (quasilinear) LB 72

by b, (5.1) M E R L RS A8 #i (scaling transformation) TR FFANAE: Fru e T REIIfR, WA FEATE M, (1, x) =
T (x /A% 1 /A0). F T FEH SHERE (u(t) = Eu(0) R E(uy) = APE(). ik, RATATLUGRMAEES
JRIE S (subcritical) . 1R (critical). #BIE R (supercritica) =2&: W E (u) 26 =R &, resp. )iz B8, W Likp <0, p =
0, p > O HIRAT N T BE B (&, resp.)IKIG AL IR FE B T HIH 0.

2. BT FE Y SE )

() =712, BAVE BRI AN AL 34 1 E L M B 5 15 7 F2 (LA TR R FRNLS)

19U 4+ (A —V(x)u = £|ul|P lu

Q) AR S35, AR KRB DAL B RO TR kA GHY T ES 2K e iR B . X
SRR EL Germain-Masmoudi-Shatah )3 & B A AT R B MEAMEH #d LK KAV 5 72

osu — Bf’cu = U u,

FOE B 7K 3 11 Benjamin-Ono 512
du — Ho%u = udyu,

X B H XK HilbertZ # .
(3) JeH, T e M 19 8h 77 2 AIKlein-Gordon /7 F2:

O = %u — Au = +[u|P'u;

Ou + m?u = +|u|? tu.

3. EEC R U A% L 1]

T AR BT 9T 32 255 PR R A il A

(1) Zetiflivh: WY ESRE, FANVFEITERESE — colfu(r) — 0. M4 2 B REAEE: Bk X LE32 5,
vk, fE3Re 7 — AN R R, 3Kt TR B R AR A AR P o0 R A

(2) & 5 P (Wellposedness) FH 4 : 42 75 RELE B4 d A BR 0 AS 1], SR ™R AIE B (05 PR (2H) (LLH "4){H ) Cauchy [7]
PN 2 Jm AR T 1 2

(3) gt (Scattering)BRig: 243 B AL Fre L MEE, BATEEREIEH FTIENME ¢ - oo B ESAEREANE TR
WSS 2tk T R A ?

(4) I3LF(Soliton): HANSLF HILAIMH i, &5 RESS T RE MR K BAKINILAT 92 K2 HUG LT 7 DAAR 1] i i 2
ARARG R A B

(5) Bl: EHTEAHAEENE, FAEERE H BRI ORI E? KA

(6) UL I AR S0 T, BT RERIMBAT 2 i ? X LEHiRR B e .

4. ZHPFESIHE

TEN A OHUTR AR Z 1, FATES B TS HE 1.

[1] Terence Tao: Nonlinear Dispersive Equations: Local and Global Analysis, CBMS 106, AMS.

Tao XA 45 TV 2 U R AR & . R IXAR A2 NRIEA T BT a6 UF (Pl an gt Gugeflivh .
5 Strichartzfli Tt EEMERIE . SPEASE), HXAPEE 7 HE (20065 0O BT LT A Rrn R, 0
FEEATRF: Normal form /572 Bourgain FI{H 7 M- FR & PEAG 11724 TaolII-J7v%. BE& AL, PR LR HUTTE,
AR e 58 V5 /KA VB BN 7 RS R BEAR A B8

{HTao- P (IE BT I E O T AABUE U R EE € EIEND , RS LR Z R, BETREL
A AT [R5 7] LLE Benjamin Dodson #i HH AT1[2], X BMAHERINH. Dodsonds A 228 (BT FE AT O TH
FELZ

[2] Benjamin Dodson: Defocusing Nonlinear Schrédinger equations, Cambridge Tracts in Mathematics 217.
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Tao [1] HHEH EER LM OEUTE, KRN AR (ZRIEVIE I & E A T HED.
ENHb 7S, TNHMSHRNA T aEEE:

[3] Natasa Pavlovic, Nikolaos Tzirakis: Lecture Notes I, On Local and Global Theory for NLS.

[4] Nikolaos Tzirakis: Lecture Notes, Wellposedness Theory of Dispersive PDEs.

AP, Taol B L L4 K “ JF34 961 (local smoothing) RN 7 Al s USRI At 1, X 5zFr 2 904E /U Kenig-
Ponce-Vega®s N[Z5 R, FIFERTASHE I T 558

[5] Burak Ergodan, Nikolaos Tzirakis: Dispersive PDEs Wellposedness and Applications.

PRALF R AREAH R A BRI AT AZ 40 4

[6] Carlos E. Kenig: Lectures on the Energy-Critical Nonlinear Wave equation.

[71 S. Novikov, S. V. Manakov, L. P. Pitaevskii, V. E. Zakharov: Theory of Solitons: The Inverse Scattering Method.

(6] L EE & R RAR AR IS 7 FE, M[7175 8 T ARG b AL 1.

G, RTHAHV ()WL OETTRE, 7] L2 % Reed-Simon A E W BT VUG A

5. WEFUHIFEAT %

SR EAR R, GO GRS Strichartzfli 1) 72 —ANRHMER T . A L2V ik
TiFER AR B AR T

(1) et thit:

(1L.1) TR (BEETH) SRf=SStrichartz it

PABEE 1S 7121 0,0 + Au = ORI, BRI —DNREWLFUL: MEL2EETE, ERAESRET00 — o0), FEHM
FER TG T (G 1 DU+ 2 2R

(@)llpe S 1= EVP VD ugll o, 1/p+1/g=1, 1<p<2.
AN, A Strichartzift 25, A BB A TR E SRR 25 ], R PR R

idu+Au = f in (0,00) x R4
u(0) =g.

KA Du Hamel J5 ¥ 7] 15)

t
u(t,x) = 'A% — i/ e =94 £(5)ds.

0
S5 3G T Christ-Kiselev| B, T T*JJVEMHLS A A4S, #5(q,r.d)i#i22/q +d/r = d/2, (q.r.d) #
(2,00,2), MH(q, r) NN (admissible pair)o STALRBEEFX (¢,7), (G, 7), FATE 40T Strichartz 4 FIR 4511

le" gl oy S llgle2 (5.2)
t
i(t—s)A ( d < o 53
[ e stz <11y 53)
t
R T Y T (5.4)
0 ! 1

AN T2, 384T Klainerman F 52 46 [7] 537 J7 VA 19 2 32 A4 1 (Klainerman-Sobolev A %5 30),  IX7E_ETHIfl7>
IR AR I O 23R 2], AR, EZ AR AT LA Tao [1H05 — 5.
(1.2) (UG S5iEEL
8 AL ) L M O 2
i0u + Au = V(x)u. (5.5

FEETERVBRCE 26 AF T, 1207 FE R AR A A B i e S T (5. DI, Je B ARIERUN LR, HoE SR B fEu A8

n

li 1) —e'tA =0
tggoﬂu() e"Cuy |2 )

MIFR(S. SR L2 R R ARG . FHEEN—BICH = A - V(x).
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XU I —NBEAS 2 H A AERAEE : H R R BHEET, TR R R 115 2 8 R B, e Aug i dh
KRGS, EXAMFRAR AN S2br EIRATAT DB H AR L2 B TC 5 4ERERE . & H A 554k, ) U itk
fEH = Yo, Aevvl BB, (BAETR S MR, ST RER 2 RARKS, THTREEHFIEE %

ESEZR, BRI A0S A AL AR AR .

R RICIEORES Sy eI

1

AT AT LA 2 )
e—th — / ei/l(s)tv(s)ds +Zeikk1(vka')vk-
v 1

A AR S T By, SRR 2 R SRR 4 o

BUR S 0 5 — A M TERME “BEE T 824 (1) = limy—oo e/ A" (F7ZMBRAFIE) . HHReed-Simon
ZMFE BRI 160] 1, a0 EARPR AL E RAFAERT, BE T RE M. 11 H Chuo WA 1977 FR(5.5) AR AR Bl 24 HAR
Mo TEQ4 1 5E S

L AR FE AL 34 INLS Bl 45 —0,u + Au = Q4 (127 w27 u). —24f 3 R ERATT AT DAIE B 35 5 1 7E 5
s g Al A B, T AT DARE B B — R R L M T A T

2 S BUN S T LASE Reed-Simon  (ILACK A I7EY) (45 = WHANSE DO

() BEEEM: R ENEESEEMIT

DLIEFRATR TR 7 FAGS. DR IE E M o TE TR0 e PRI, FRATT 00 23 5 B A 2 75 A R £ 1) X BT ) 8
TR WM B (— RV BT H X ), TAVRIT IR R AT 2 1, RARIFET > 01730, T) LG )IF
TEffu, Hllulxpo,r) < oo. #A2ABARIEE M, WPHE[0, T AK[0, o). /INFIME HE AT & M 1R AT B /N A Bz b
5E SRR TS TE P

UEPRIE & MR 7 VL B A WA R JE Y (RSl T75)  feiik. A3 AR T REIE A E M LAAL,
W REUE WIS VIME R LM (X WEE e M ERZ —), (HIX J X R R #7 FE AR i &
TSE, WS SEAEIEAR M IR USCSU R I 58 ER2 UR E JO 2 1 5 2 P AR 2 1k T L A 7 o kb P it i
M —Mm S & EMIEEIF, Bt — DR RIS B —SN s, BB E R 7R AR

(2.1) [EHRRET [RIR T 3%

% E3D NLS

idu+ Au =u? in (0,00) x R?
u(0) = Up.

2T FERIfETT LS g t
u(t,x) = P(u) := e”AuO(y) +/ ol =P (x.8) g ¢
0

X = CO(lo, T); H®), BEEW| Pu — Pollx < Sllu— vilx, WGBS FER EBETT DAL ARAOAE (bt . BT AR
A

1P@) — P)llx = | fo LA (x,5) — 0P ()
5[0T(||u||m+||v||Loo>||u—v||Hs+(||u||Hs+||v||Hs>||u—v||Loo
T AT /25 RAL, JRATAEMUR . S HRIE PR IR R R
1. (Local Wellposedness) #+ T < 1, Il
1P() — P)l[x < [OT<||u||Hs + ol — vl

1
= TCupllu —vllx = Sllu—vllx
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2. (MIIME GWP) Fu, v < 1 3F B A ZEwS
llu —vllzee < (1 +1)7||u —v||as
F
[ulLoe + [[v||ee < (1 +0)2(|[ullas + |[v]|as).
=)

T
I[P (u) — P(v)llx E/O A+ D72 (ullas + lvllms)llu = vllas

T
s/ (1 + 1)2de(lullx + o] e = vl x (5.6)
0
1
< Sl —vlix.
BN L A AR, 2O (R (3

u e H = D a" ) v D) e g = u™ e T
Fitu® e HS = u® e ' = oo = u® e g~ IABRREBLRBAT T 5, FR-ET SEMER.
TE/MEE EPERIE NI RE T, JATT e g 2R 1, SR B i SR TR B
(2.2) BEE
RERTARZ O BT A IE M RERLZ 0 o 25 40N A Y i)

i0:u = uyx + Ju|*uy, inR
u(0) = up.

AE@) = u|?, . mNIEEH, N

Hln

%E(u) = —2iRe (/ 07 (Uxx + |u|4ux)a?a)

= —2iRe (/ |u|4a;"uxaw) —2iRe / > O ud udl ol uoma

i+i'+j+j =m+1
ii’,j,j sm

— o iai’ 9j 9] sam=s
= —2iRe E 0% ud’, udl ol udyu
i+i'+j+j =m+1
ii’,j,j’ <m

| Holder AN 25 R (2 0 7T LAAS

1—S S
el .2 =< Ml o™ 12l pm

fiie, LA T LS .
TE@) = [jullf E)

1. (Local Wellposedness) Hisobolevik NI 134 E (u) < ||ul|} o E(u) < E(u)?. Fi FGronwall NERIFE (u) < %

2. (Small Data Global Wellposedness)Hl % E (u) < |[ul|} o E(u), TEAETRME T S ul]d oo (s)ds < colITEILT,
TATH
E(u) < E(ug)elo MILoe®ds < CE(ug) (5.7)

RRERLE R T RE AL THAOIE R o
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SR IEE IR N A R R AT B TR, DLE X AN i BRI

(3) (K5 LAt RE ) B AR fig B 12

(4) OO AR AT 4T N (Asymptotic behaviour): H#{t(Scattering). F37F(Soliton Resolution)

S) MMERARESFE IR SR SHUE®

(6) Pt R ik

(7) FAWME XSGR T A5 . Strichartzf it 5 & MBS R . BEALYIE ). I8 (Wave Turbulence) ¥

I~ XTI BIFIRIL

L ZRBETE: A0 A& TS Null geometry” 7EM 52 IR TR (M) 0] @, T{EFHFIX—8, HKHE
A AR EAR T R (Minkowskiltf 2% . Kerrf#5555F) (FEAFAART) M B AR E . 5RIA XML
(singularity, consmic censorshipf 8. etc) 2545, X5 FEERHR (FinKerr metric, Minkowskilif %) Fff iz 4k
B IR, fawtE. BE AR K. BARRT PLZ % Jonathan Luk, Jared Speck, Jeremie Szeftel, Oh
Sung-Jin%F A\ BT .

EEARR T RAZEEY T (H21 BN —EBGNTESE, TATHAEBSRE!!!

2. 5Einstein T FE# A 7 FE4H: Einstein-Klein-Gordon 72+ Einstein-Vlasov F FE 5556, # & & SUAHXS T
HF IR LTI .

HEEMAIE: Gl iimor i, WA 5 H- 28018 IiE (BT, AW i RS
FEEITRE GXMEE MR Z) . wilimia. X~ EEEE.

TSR R T WA 7 AR AR B LA ECE B TR AT A SR B AW o T RE I IR R, X LN R R A T R
HELER): VR XA o] 2 A A T LT B P B A OG0 RN &2 B R G B ? =& A VB L
(27 g —HETo R A, B R 7 R AR B R L, A #5459 21 A DA AT AR T i

5, XTPDEA MR RRLK R 2 AT A R FRAT:

o WMRE: 1I3RE AR, Bl T B8 S8R, W5 RO 2 R G TR
f344: zhang.junyan@jhu.edu

o % 144000, P PEYE, DUwtEE T AT, BT AN R 2 T R

HE4H: xiaom @math.princeton.edu

AT AR BA TAEPDE [ 7 3] 55T 78 75 T (R AN iy BB 75 T PR PAY 25 o
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5.2 JLfI SRS
521 2L

FEFIR: WMoY (FER RIS ERTHED . b,

BMESER:

(1] XIH-FHEZ 3 X http://staff.ustc.edu.cn/~spliu/Teaching.html;

[2] EESH#EER IUE X http://staff.ustc.edu.cn/~wangzuoq/Courses/16S-RiemGeom/index.html;

[3] Do Carmo: Riemannian Geometry;

[4] Peter Petersen: Riemannian Geometry, 3rd edition, GTM 171, Springer;

[S] fHPSEL: RS JUAa W),

[6] Milnor: Morse Theory (Z/RIFHIL);

[7] Frank W. Warner: Foundations of Differentiable Manifolds and Lie Groups (ff{ 73t /5 2= £ 3L 4itk), GTM 94.

KTZEZRWESE: (1], RIZACEITR UG AEF ESHEE, EESNHER 2 hFKE e NS5 HEBa
A BISFIRE S U IREAN S BN R, IEXCHSTEE RS, QNEFE. F5, Ea1EATAERSE.
[SPOF T U RE S I R AE BT 2, HERE D32

FIEW:

RS JUTHE I R 2RI, XRBERK VTN R —, Bl BAL 3 AT IS AT -
FE—NRERE.

KTTRRIEE 73 oy, S — 8o R AR 2 R ENTTEMNENITETR BT, Jacobily,
IHE R, B AR, B AXSERERE); B TE YRR FEIENRER, Sl TRZERE
SEHE R R HIR N IR, — R A LEE UM — 24 5C T Bochner 5. 5 ) & .

iy RTHIZH R, VORI 2] — N abr 4%, JUHRAE T DLEATIE ST SN, mf
CLA I bR 3R AT V5. T ¢ T 260X 5 7, XTI 28 AT TAE JUAAT L BR AR N R i bR AR 43 B I F 0, T A
U2 BRIE I HE — 5 AR A SURT DUAS BIFRAAT T A & U ) 2 R i iR AR TR 2. Jacobidp S5 452 . 5 i1l 3,
RE 2 BR X AR AT AHE B R HE AR ZMIB LI f - M — NIRERIZRE(f) = L [, |df|* dVol (il 5t £,
R AR AR . XM R T AR T I 2 B G T IARHIT FE R T S e — RN TET, A BRI [R] RS BL4K
GRS X AN . 11X B F R GRZIER — FMilnorf) “Morse Theory”, AJ PAXF i W 555 AN 50 37 M AN - o

5B AR R AR RS AR R — 80, v DAE B AT IRA S i TR anfer R R LT I . iR S
AR FR — A2 AR LT B A O T .l 2R 2R JLART vh & S B Jm 3 T LAPT s B B AN AR B, R A o s it T
HIHEARME T R AP0 FM 50 0K 2 B F BEANBL 2 J LR R JUART 0 2 ST R 90 2 b, IR S BEAME 55 18 3 21T HLAIE
B AR R AR A5 1. 1% B SR K] DUE 2 R #ki # 28(Synge i€ #) 1 IERicci i #& (Bonnet-Myer & #) #i 2=
NP PR AR AR BRI BRI, AEIE (D AT Al 2B A 1R 21555 1 45 R L 4n i (Cartan-Hadamard € 22 A1 Preissman i€ #),
B2 FiRicci R X #h 2 A FR#IH (L Lohkamp, Joachim (1994), “Metrics of negative Ricci curvature”, Annals of
Mathematics) . F=Af B IE M Zoa PR B S o, i AR TR Em “Bi”, X&) AAE T ML
AT IR 724

WENAR— RINEGEH, HSUA R A LB X BT #6E m 8 1 ER BB Ge, wikr
ZIBHIYESC (1], 2122 B[S TEA RIE MW IRIE . X BRI SRR E € 3 (Gromov-Bishop), Rl J9IX AN 5 #AN
A A LA AR 2 LB 3G R, X — ST ASI R Z R, il LR AT 56 (19 77 2UIEBH Cheng (44
L) BB K B4R 5 B (Ricei A A% IE T Fi(n- DK 58 % 2 2R EM K BAZ N/ Vi, T4 MR T 2445
N NEIBGRERTE . A, TS24I, 20 AR LB B LT T A IE B

FHICH N R &P K —2e 8, b 2 2 L Hodge# i, Bochner$ I3 J 38 (v 26 — 4 1E1H), B
EiOPIR IR i

Hodge P18 I P 25 2 Wik [ i AR 20 il O B [ 44) Tk B de rham ERIVAEE, Wt RUIAw = OFIME ) 78 4 Lk
TR, e X — S5 RnT DU 3] — MR 28 b, X1 RN T £l 28 303 4 1 $ahs e
H. KTERSMIY FHodgeE B 5CBAUEW AT IS HAL M ER Y (B2 8 )Mk dl) 58— Heid (715 hE.


http://staff.ustc.edu.cn/~spliu/Teaching.html
http://staff.ustc.edu.cn/~wangzuoq/Courses/16S-RiemGeom/index.html
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T Bochnerds; ¥4 M| & — Fh 4 57406 [ /5 F2 A Ricei th 2R o2 R FRI1S . Ehanii AT 0] LA BL R 3 FBochner formula:

1
A (§|Vu|2) = (VAu, Vu) + |V?ul? + Ric(Vu, Vu),

IXAFEAHMELS B 9 T Laplace 5 T RAAE(E Al 11

Xt FKilling field Ch] DAA VRS FIFRE RO TZD, — B 2 (R 47 2E UK Bochner formula. W1 5R3KAT]
M. FBochner formulaft — M 73 T 20 1, 45 f Hodge TheoryFAI115 #BochneriH K2 : X T EEZ2WIERic > 0HAE
—RUERIE, IBAHY (M, R) = 0. X 1] ILAE S 4 1 KodairaiH K g B S J LT RRAR .

1M 2 H Bochner formulafEKilling field |, X} TRicjOf ER 2%, A0 LIS 2 H B A 7 MKilling field,
MmHEEE R LE R, 5 — 5 HF HABochner formulan] PLE XAENIF JUA2=E] (FlanE) ERIERER, XK
Z HBakry-Emery i3, AHR AT LA B BRI HCBUE S . X ER o FEXZ I 1792 2 ) LT U 5B 1 EA 41
Hodge i FIBochnerf P £ & J LA A BE N B S 3, A SR MRk 222 2] 5 LADIR 4 X 3673 W AR RIEAR DL -

BEBARAE S — AL X [ TURIF A& B RUE R SEBR FARMEAS TR N B GERE K KM — T E2IM16F% 8 J LT [2]1)
RNV, HIRZAEERSRI N B R IAE T 2 ).

TURIEIUA: ARG UTHTE LA R BB U, BB JUAER T A 26 ) LA LA Ah it 2
Z REANT IR A BB RS [E], AR J LT T 1R LR N ZE R . X T — I i U, ER1 BT E VISR 4H.

REAGE ) 2] G AHRA A, R e X BRI R HEFE (61 5 — & .

£ P [R] 4 7 5 Killing Field:Petersenft) 22 & J LW H AT /41 .

Gauss-Bonnet-Chern/A 2\ FRAET K5 B He 2 [ BBk 56 4 11 )5 46 18 3L “A Simple Intrinsic Proof of the Gauss-Bonnet
Formula for Closed Riemannian Manifolds”, 2>2%2I{R % % 4.,

hIR 5%

1. Milnor: Morse Theory.

SRAUHESR B 32, Morse IR FEIAC LT FH b b S R S E A, MilnoriX A4 2 1 il — Hg i AT
YENAZRA Z ). XHEFRNR S LT Ik B Tz, Rl et TBotfE € BLIER], & A
R R, B U IRAE RO T M B R AR Y X 7 s S H X AR .

2. Dmitri Burago, Yuri Burago, Sergei Ivanov:* A course in Metric Geometry”.

JE & U 222 bR AN A G S5 R I B2 A] LT, XA AT AR — R B S RIS 1) 8, & L ART 2
WRIAC U7 2 —, H5IUMRESIEEA EFE TR R,

3. MER. (B LML YR

KR — AT EHEI R, W AR 2RI L Hodge 7 f#, Holonomy Group%s &l

4, fHiP8EL: “The Bochner Technique in Differential Geometry™

Bochner£{ 75 % @i (145, Bochnerd ¥ /& 78 JUARI 73 B b 708 W EL TS, AR5 J5 T E 23 90 J 1) A J X — B 2L

5. Simon Brendle: “Ricci flow and the sphere theorem”.

6. Fepti. PNEREE: (B JUATHE 30D

EABEBAE TSP EL, WA FENRIRZ M AR R, RIGFH 2 E .

522 R#EFAID

&R AER, T HARBES S (B SylowE HD . ARBCEBOL I (JUHEPID AT BR A B (1 45
1) 5 B

B

[1] Allen Hatcher: Algebraic Topology.

SEH:

[2] Peter May : A Concise Course in Algebraic Topology;

[3] Munkres : Elements of Algebraic Topology;

(4] ZA0%: FIHE, JEsURYHiARE.

FIEW


https://bookstore.ams.org/gsm-33
https://book.douban.com/subject/1006243/
https://book.douban.com/subject/10603047/
https://bookstore.ams.org/gsm-111
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EEIN, REORHE S UIBAT D —3 ., XANFRHETRK, EAMELR BNy, 153 TIRZ9E
WHIRZN SR

B PARER AT LA 2 JEINSE (Henri Poincaré) —FGIE K. fL7E 18954 118 3 “Analysis Situs” 717 L T %
AFERE R 498, KT, HSCRYERiemannitf ik C4 e LT BN “ 2087, BettifE 187 14EIER] 1 F
W R AR BEINSATARAT T EARHE T, ST A AREIR N R AN R . EHEZ20EARE A, TR
THA6 F B SR RA FE [FRAE,  [RIRARE L e A

X S B RER B A A AR AREH A 2% 2] D7 YRR g 25 1) — e 4tk .

KT HM, AT E R fiiPHatcher PAREIH . PR S BAREIH S (A NFR N BRI A &), ATE R
7 B RN A BB IR N A — 2 X BRI EE0-35, (HRIX AR — = M B AT A bl 5,
EHAEE. B-2REABSESTN, 08 VT XABRHZENEAERN SERS (5. Fomkam .
W fes [E 8, R AR AR AE B FE N A, DRSS T TR R AR . AN AFREAECWEIE ER), fRiEA R
A RIA, EATEFER B =52 L, R EFERAR RIS E, L& Kinneth A GIEBEF T 5
HERIABIGUEE D » 56 = FAM R ARE, @, FUFELBEADNSEAZG, TEREN AL, &
RIRE A AP RIE — A VX Ay, @R R R ARBER TN 2 5 BAT B3 (A M%) .

P —L, EHFAAMRMN T SHE TR

1. [[f&it: %5kl Hatchersi = .

FEANERFEMRERTFERMNH, UACWIELRSE IR FER T, iR HSEZ (X, K(G,n)), FTE
[FAR LB B AR SR 3. X—ERai =5 ra—, EFEFER.

2. WM %%kl GTMS2 Differential Forms in Algebraic Topology. i & : i AR,

HSTXAR Y, REOEH T2 — PR E XA, RAERRAX A H . FEEA A& R R, &
B P de Rham LR AH#ELL I Z ) Cech LR, XA R 2 BB IR Ml G i, sk 1
DIIEHIM R, BHACEIE, SR V0N,

3. Eifie: Bk

4. HIKEL: %1 N Atyah : K-Theory. BT EA1IN: FIEMN, Fredholm& 5 FIU R B F A RN (I
12 PR 43T AllEvans PDESS /S #) o

KT Bott Periodicity [JIE B, #1715 Atiyah[1] 18 3 “Bott Periodicity and the Index of Elliptic Operators”. 1358 K3
WUUE, WMAIEER 51, BT LA Atiyah-BottdEAs @ BERUER 1, W SCIRARME R ZENH AT 2.

5. w2 2% 45 & Milnor : Characteristic Classes.

NERMEFHMEE, —FREHING, & BCNGrassmanianifi 7 _Funiversal bundleff) 7 [7]5€ S, X EEFHIELE
MilnoriX A+ _F IR IR, SEFR st 2R n] LA e B mh AR PO BEhG . 384 — Mo s A AL, BB ) Chern-
Weil i, FHICZS It kR, X —# 70 S H B k.

6+ Morsei: 715 /&Milnor : Morse Theory. CHH CPEA)

A BB PR R ) R i g XN RE R . FMorse BB 7 LAZS HIRUE IICW R TE . L 2[R B,
1] LLHSKAE B Bott periodicity, FAMES " XANFEIRGREAE T AR Z 733, BIAEAN ZMorse Homology, H A1
MBS EE, XEPNEBNINREARRRR. B DRMKTCTT Y4/, A FHFloer Homology <% HiAth 4 75 .

7. [FEfeTEREIR: B, Emily RiehliiF5id—4& 4 http: //www.math. jhu.edu/~eriehl/cathtpy.pdf.

523 ZEESmmE

IR : PELRE. i WMo FELFREZED
BMESER:

(1] Hghnsi: 22 i 55

[2] Miranda: Riemann Surfaces and Algebraic Curves (225 i S5CHHZR) ;
[3] S. K. Donaldson: Riemann Surfaces;

[4] Jiirgen Jost: Compact Riemann Surfaces ('%%2 5 i) ;

[S]HPSER. B DIZE, BREdE: BRE g,

[6] Griffith, Harris: Principal of Algebraic Geometry (A& A7) ;


http://www.math.jhu.edu/~eriehl/cathtpy.pdf
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[7] Dror Varolin: Riemann Surfaces by Way of Complex Analytic Geometry, GSM 125, AMS;

[8] Wilhelm Schlag: A Course in Complex Analysis and Riemann Surfaces, GSM 154, AMS.

[eEGEs ZtE (B 7 EAE B REND , W15 A —A, s 7R RER AR, Dok —te g LA
EM. 212 MW AARBULIR, M8 TIRZZER, EREHRIER LSS AG, AT LT LA g R AL,
gapht £ . BIRXRABARF KA, HEARMXS BSeit, WL e e[ UsE . 45 7 Hodge 7 i AT HE AL
FEHAEF ESEER, S T —%Moduli spacefIDeformation theory N ¥ . [4]UEdr il BEL 2 NS, A&
1 Teichmuller 2 (A1 (7], 81 WIS B R AR A B & I, AT ABE, (HIBIINIE % A & 2 PDEN
FE8, AT .

FIEIW:
REMm2LE i, CEMSEXNMERTRL. BHEEARNE NN ARG A KR, RIRHE
AR I LR

B ST A E B LA e, — N2 FTiE Uniformization Theorem (FRLUZEJEZL S &40 [F K TC, H, P12 —),
A EMAH T EARBP RS I E BT, JF HE W T Picard/ME B — AN AERES I UTIER ;. B8, XA
SEBRIE A B LA o 5 /N 8BRS FITIE [ Riemann-Roch @ B, X AN BB 28 e BRI P . 2458, 1X
A E ) — AN E AR R B RS IVEE . — oA R MO A — 4R 5 i AT R S, XA TR E =
PRI ERAE T o B8 = A e R L I Abel-JacobisE 3, ULHRIE M2k ml DAtk EIRIEFTER, H4H 7R thZer
HEGEH . HARIXAE FA LR LI AL . AT RAE, 8 2 ol T A0 A DR 45 SR 78 1 B 3R R

F—k%¥, 1] ULk Hodge i€ #E AllUniformization theorem[1JiE B, ¢ T Riemann-RochE BRI H . 1EE, Z
FFEARK i AN AL & i 2 (A ) 5GBTS UART 2t fer 2 FH SR B R0 R BAEU AN T A0 ) E A BT o)
ME TR, BUOARES], REZEY BRI AR Y, GlngJuE. ARBULA.

AR RERERS, Tok——fik. RZmx, 22280 UAAE LT E SRR, B8
TH AR HE— 202 51 R AR b B

524 EJL

IR Bt CREARRED . M TrRE2 GRE T 12 5807 12 00 59 MEVE R 5 KB R B, Evans#6 %
M7 2L, DEAREIA. HOOLE RS BT, FEE— SRS S AR T RN R
&\ depth. [FIVH4ERES) .

BMESER:

[N Z2ERREOE, =%EHE B,

[2] Griffith, Harris: Principal of Algebraic Geometry (fRHJ LT JF#H)

[3] Shoshichi Kobayashi(ZMAkH-E): Differential Geometry of Complex Vector Bundles (& [ & M54 JUA ) o

FIEW:

1. KRTRERIE TUA R

TR AT E I T LA R B AR AT L2 B AR T LT R HAb LT ER, g U, a4, s
br kg b =P HE R g R Mok EIMEX 12U, =0, BBl R ERAR, B T2
HAF . Kahlerfit . 44l m MBS S . HodgeFRit. — S iIChern-Weil G LA K 218, WA LATLURE &
1o BBy a2 19824 Uhlenbeck- Yaufl (1) TAF, B Kahleriit /& b4 € 4246 M ff Hermitian-Einstein & &, 45A10F
A 2 3% FH A1) 1988 = Simpson H — /M HIALIE A o 28 =3 A& Yau) i % E, Calabi-Yausg 3, B EKahleriiif L, (T4d
B —ChernZE K IC, #ATZEH — 4 Kihlersh #4818 HRicci formIELF 2K T XA TAERZ bkl b1+ 44R
SOESP N

TR SET, LR K R 2] E 20 B\ FFEARRI S TIE. kA2 EIREHE 0= O
USRS, . R N NAZORTE — B4 T SR S AR, R U 7 B TTER, Wi
RN TR, WORRIERE K. A BRIRREA B2 XM AR =R WHRPE. (HRIX [ TIRE 2 15
BRI — A2 RIS R EDE W, kA EIM YRR A2 WA, BidE 780 WEATTREF . #l i Hodge & 3
HIERT, Bi# Kodairalk N 2 BEADUERT, 5K Z AR B2 d0dF, AT (PR E R R EITR N, 31X [T A
JNHE ST A, B OB . AR IKAZ EIREE B TR, R WRIF— T/
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#2, PR KR A RA EARRPFR . AR URAE AT 5K AT H SR E S B AR REAITER, T B3R+ @il
INECITER, 5K A TR IR0 20 IR AR 2 AR L )

2. FI L REEERIMHT

SEAEARAT — A L2 e U AR AR (2R REAl . Ir 454, Kahlerfii/s. HodgeHit), XHEZX
RARMER (1] IR EEMMFNR G B LA . Hodge g rT LA (2], MG, SCZIE MBI . BIXATEAES
PR EAR A, SRR EA Kodairafik A E BEIIE Y] o

KT EHRBIMEALE P, R NEINEERERRIE, FTEEERES/IER . FH0 a8 E sl
SR SRR, R B KPR A AL . Calabi-Yau s B 15 R 75 B A0S 8 SCRIRT25 LR ], X 2%
AR TR B N RUE R IZAAE . an SR B @ AMREU LT, A LEEl > (BrTD) SERMECRENNE A, it
() deg Fe SE a2 Xt B BR ¥ fdeg, ample line bundlesSkFr_F i 2 A& LT B [Hi fJample invertible sheaf, Jf HAEE JLAT
BN T 28— 52K positive definite. X I R 7EGriffith-Harris [ [2] L £ .

B, WA ORARZE AT )T, 1B 55 0% — 51X 1R

525 BXRHBIFHHTE

IACHE I A TR AR R R 2. PIHEE SISl O 7T, L.

L X2 RAY -4

P B — 20 B R BUR AR MR = S 2R e 40, mREMEE 2 /00 ? KT X EMilnorf 1) LR/t
SR 1R S (AP 2 B IS TH 2 IR T R J B IAE, XU B LRI AL T S, RAE (MilnorHR A %2
M) B, MHAIMNEOGB G X AR, BN, JEWEES .

LGS M, A RO R — A IRIAFAE LRI, X PR 2 RE R A A 4 BRI B,
fE AR R BA 2 aigii, e —NERE? XA B8 gk 5w WA, prRuBmsRHE K, AT LA
A 2RI RO BRI R 45, BIUINGR S mE N XA R A e ARl g, HEE AR SRS —
5, B\, WRMEIERRE, FHATIANEEEN, MULIREHERY. HiX, YUIAFPontryaginZS ] LA R
FKFRIR, X% [ PontryaginE—LefRH1, [FI AT IR 2 #h & 0] AU R 2R AlPontryaginZS1HH, X FHULE iR
TR E AR Z RS than,

E: RS RIEERE, Blan =180 = 3.

MERAMEEE . (RSP HIEE S, AR RS2 b e (S27) = 2, FiASEn AN FRKe, (S27) = e(S?") = 2.
{H2BottiE B 1 82" ERET— DR EMNERE L (0 — Den(E), WA @ — D2, Filln =1,2,3.

n =18, SZREMECP!, Nt eiiB8iiE. n =38, ¥S® c R7 c OF & /\ e O/ imaginary part
PIEALERT, A —MESHIEELSH, FrlSoH2in e, HSCENEERETIRE —NATF .

n =20, S*NRIBERE. XZFASHIFFS % (signature)s20, i HHirzebruchfif 5 2 € #0 = p1/3 = (¢ —
205)/3 = —2¢2/3 = —4 /359 F )G .

H9 b, AMTRIGE R RIE R AMEEA S 2 R, T H 2458 1 R EA4ER T R A= Z R4+,
B UA B A 48, T REATA S 4E5CR T4 T3RE S L A& S iTE, Feilihset & Z iR .

PR & Fl Atiyah#8 8 20 St SO RA R E R X N8, H TR AE R Z:

o SO FARMERIE R AR H LRI R 2515

e Claude LeBruniif ] T 1R S6 AR LM, BAXAE G5 ABRI EAFRE R B A
Mg & L RTIER] 7 — At LeBrunfi st — S R 450 5 — A SR A AL R
DeligneiE Bl T WIERSCRFHIE, 4SS F3EA AR E A0 K %

SO R oA — 23R L Doubeault - [F] 1/

Atiyah & EFRUETS AR, (AR BE )2 & .

WRBMNEREFZ R ROERYE, MREE—REFRNER “U” EERNERE-Kahler #i¥, 2k
BT 4038 B 78 Kahlerifi F2 40 3 B9 T B A P16 B RS 2R (rational homotopy theory)fIFrolicher i 57 41 (244818
A Hodge package).


https://book.douban.com/subject/26987692/
https://book.douban.com/subject/26987692/
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e Deligne, Sullivan, Morganill: B} T Kahleriit /& H RS BE T H #1343 (free part) 7] LA#Y & Hde Rham_E [Fl 1 58 4= H 7E 5

o Kahlerjii JEA — A EE 1 )5R:00-5| #L. F|HIFrolicher %1, AngellaflTomassini#£20134F11E B 1 90-5] ¥ &
small deformation invariant. XANM%5 AL 2 FIA —MEZ AT IER, EALTTH T LA FBHEH, i
713X} & X 4 Inventiones mathematicae .

W i 5 KR — 2 N AEH 5T Frolicher spectral sequence BRRALII AR 74, 5 PR Xl &2 45 4/ 52 46 i it e AR A4
W Sk i 2 AR I 0 LA

FRILFNE — A FGFIE JURTAE G ), A AR R A T, (Hnl DAt — Wi FRATH —MRTE =2 W] € [
B, Efa BRI REIE — e 42 ER P JUI; — MR 2 B BENL Y (spin manifold) 2 $i& & 1) U] A BRIl £ — 4k F 42
ERTIL . BRI AMERZ: B NRINEE, AT, DA (T BiSinger i 28 7] Atiyah 4
LE TR, ARG AATTEE—RIEB T Atiyah-Singerfi bR € BE).  Atiyah, Hitchin, LichnerowiczFll Singeril B 7 1 5 %
R B SRR K oM R, NE I A-genus h0. X AN EAEA 45 1A —RERER, B3R
=EIHIRA K.

B W EStringiit . H A Ricci curvature K T-0ME &, N'E M Witten-genus N0

Stringifi i — 2K Lk [ B B AF IO, AR E e LI BUE 3%, [E Witten-genus B R 4415 %, B4 Stringifi
T I BUE R PRI 0, TR 1 5 T R A FEAR IR i i KRR AR R X 24 o

F b, ANMTRBLEE R AMELEA 2 2 R, 0 H 2481k LA EAER I 2 RTE A 2 BRE 6+,
Fr A SR A5 48 . T REFTA S 4E5CK T4 T3 S LA & SiIE, Flhset & ZiRE .

2. itii#E i (Cobordism Theory)

(M, X)ZFTEFN)EIFRE, f X — Ma2—/NMESS, A4 %X FIEEAZ (fundamental class) push-
forward M I — AN RIS, I RATARXAN [F 2 T LR N — MR

i) &% (Steenrod) #& AN J2 i A IR 28 Ho (M) # W] LLR IR AR E?

ThomF U B 13X AN o] @I 384T 1 36K 262%, M . Bt XAE.

o WERIATHBEZ/2- ZENFTZE, RIH(M:Z/2) BRITTR, I AAMATER ST AT AR (VR AN AT E DI
o WIRFBWLZAK, MWABEFRENREMNAAE—NTERIY, CAENREIRNTIEHIFIEZE;
o (EFRARf— A HE R B[R] S 0 B A M T AR AR iR

N T fERSteenrod ) 8, AE A EI fhiThom & & T AtiZ 318 (Cobordism theory), & RECIA L & &AL T S B
IREE ) —HB5r o FRATHPAE FMLTE M, N /2 5%E ML (oriented cobordant) ], JEFEM L—N &/ —4E & M e
L, XHE-NZENE EAHRAER . ThomKILFARIE, &2 5E FBCLX A& K & 5 M Bc— 40 IR -
W ImERAZL IR, Feke RIRM, TmaT s, PATR A, KERRIZNEE, XA IRFRAEE H
113 (oriented cobordism ring), 1C/ER5C. WIHFE B EFME, AT LB E XA E FMEIAF L2 . Thomit&H 1
AIRCXA G TAERIASFEN K TIaRE!! ),

o 20 ~7/2[%1,x2,%3,..., X4,X5,X6,X7,...] L2 L= NETH Z N EMITNZIIF, degx; =i, %oy
TR B IRBUE2" — 1R

o 259 ®,Q ~ Q[CP?,CP*,...]2QL s CP> £ Kt £ WAk . 250 HAhESA —E2-torsion.

U SR FE HLAT 5 %2 S5 M IR T R L AR 5 45 M I B2 K03, 3 ] LA R L i34 (Complex cobordism ring) 2,
[ e LA PR (Spin cobordism ring) 257", FRLHRQS S, Sk, QURQSM ORI IR T, Q57 E hi
RO EH K T, (e Rtorsiond 73 ITHE BB T8, PRMER R RS T DU e B 8 1. 18
A bR AL BL L F (framed cobordism)$24 ™, eI T BRI AL E [FMEBE (R IISIRE)), WikA ek,

BCIA T R AR AR L, PO RAE D RMIE, 1 AL LA sh AR 2 N o EE st 5E [m) Bl 3 i
HR Rt B Hirzebruch K I T Z BT UE S AR IR Z Y H 2 signature B 3. T2 3EREKAFE CURERREZH
M REE S #ON B FPEC IR P SRS FH il DTk, 1X H A 4% Serre, Thom, Novikov, Milnor, Quillen%.
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3. [Af& 2 i (Homotopy)

WA AR E AT E, FRAFMERE. RS AESITEEEEEEDIEER, FICHAHX X
HHEHARBSEZER. WEABEFGRZ TR-KESS, Y1518, HHRKRECEH, GRS # 5%
&, MHAREEHERREEEZ AEGHARZANEER. (HR TR R 50 W, RIS 5 6 50 70 4h 23 [ -nZE R
T - [RIAE A 1 8 4 THRE oK

B HAERAS" (n > D, FRATR E0ES 14 FEe#E .

—RORBEEL L AN B B FEAS R T LA TR, BRAERATR B HHI LR . HR AAIER SR
FCEEII R, HKEMERES” BRE “TR, BEREr, St EAFDKHRHESRIFARE, FATLUE LBk
ERIEnN “FRERMRE” And = limg_ oo ik S* SerreilE Bl T BRI IR E A BERR Ty = ZLAAM ftorsion, L
Wind = 7Z/2, 75 = Z/2 H2TH SR PFE5E [RIAGHE 7 o T AE

BRI FAC TR T S RE BRI AR S JE 2L, SO JURTHE R B, i, MilnorfEMiE | 74ER R 5, #
Kervaire— #2715 1 BRI AT G544 BN 80 e DU (S 1) 2 3R TH o> 45 4 O B B S AR AR i S e RME BF A O, 1K
SHORI O S50 I BCR AR S vt SR BT DOy 1k SRR AR E RIEHE, AR R TR 2 Fh %% b
F R 751 (spectral sequence) (AISRARAKIE L FFHI A4, ATUHEE B R IES IR s, ef
To93 % Apage, FApage EHA LT ZNHERIY, N0 E—IUEERIENCEFED . Rl AE A REZ A
JIT BRI RS E RIAEHE . FRANTE H b —FhIpik 2 B H BT i) Adams-Novikov i /541, SR TMRavanel M3 A K& |
T —AFr i ichromatic 17 FINAY & £ 115 Adams i 751 ) Ey-page! A DA RIXTHE 22 A WM.

Chromatic %7 ZI M S FLLMA BERMILR, ERIMIEEE T Quillenf)— T TAE. QuillenfE19694F 45 ) AL FA
A=A 2ARHON R Lazard ring L-[F#4 . Quillen{3X A TAE R AREIR NI B ARRR SR T — MM, ERK T
£ chromaticiif 7 F1I7E N IS TH LB B 22 TR, i 196945 H IR 4 SCE AU R A /S 0!

4. f#15 - [F] 3 (Elliptic Cohomology)

QuilleniX I5 T-{F ) 55 — ANk A S5 7R LR R L. Ochanine7E8O4EAX 1 56 KB T % Wisignature, A-7
M 22 2RI — R AS AR R AL 93 4 2%, SR Landweber, Stong ) FiX AN s, F45 A Quillen X} & it i ¥4 i ik 52 X
TR B E ARG ERE, X E RS R T — R R 2. S SRAREU LA s N T ARE
WA 5T, 33 Hopkins, Miller &I 1 —> universal” (IR _E [F B i@ em £ O R TH61R B 2 B3 0] -1t 2
L HTHRBNE) I em f BT FCAEARED LT, AREERSS, 3 U AIBOR STy, A AR RE
RIXFHBE I NRRR T AR T .

M AHET IS, 5 R WittenfB25 n] DR (D3R 6 25 (8] BRI HR bR 3, M3 7 — RN EE, MR
se—HRIE A HEE (AE —AZ)WittensE X T —ASBNIAAL R, IAERFIEWitten genus, HUE Trmf. XAA
A W MIERIcci R EA IR, MBI MECR, WABRE—RATLL M ER aWEE L.

TR R AR IMETE X — A& R R AR T R ERHEA A JUAIE N ? XA [ RUIE AR 4
1%, IXBAAT 7 AR B SRR LT @ 3 R /CW LRI KRR AE LT /AR MR A AR 3 B, Rt A 1A
THMWTH LT EIR . Mark Hovey 7EAR A 3 U1 B3R 5128 | — BeACH R $h HL A B S () i, H rp o A AR 5 L[R]30 A — 2 )
Ao A RARN AR SR NGB AR F R —F

5. e

WANEA IR 2 HABFIBE AT 0], R 2 EERE AN b o (HA] DUF 1 25— BU 3 5 X 0 4 AH G 10 o

o e AfEfPontryaginZE FH RERAH A1 T7 NG HoR, B FJEAH 4 ZPontryagin “? FWr 131X £ Jeff Cheeger
dream problem;

o S B exoticlill 7 57492 (VU ZE NI T NS0 RS 75 AL ?) TR AN M) jE— TC R dn, R AIE /R4 4E i R
FWRIRRT o IRA R EALT-HE w2, BRAE DU 4k A R84 2 (1) 648 A% & (Siberg-Witten, Gauge theory“%) tH ¢
A R (AR A 0] 7 5

e Borel conjecture, Novikov conjecture.


http://mhovey.web.wesleyan.edu/problems/
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53 RKR#5HE
531 REF (Rid, THRRESEFEND)

Brr: BRBAZR: ARECHIIT—— R .

SEH:

[1] Joseph Rotman: Advanced Modern Algebra (75251 tHA#));

[2] Joseph Rotman: An Introduction to Homological Algebra;

[3] Michael Atiyah: An Introduction to Commutative Algebra;

[4] RIGK: AZHAE T 5]

[5]1J. P. Serre: Linear Representations of Finite Groups (3 BR#f 114k 14K 7K), GTM 42, Springer;

[6] William Fulton: Representation Theory: A First Course (Z7~ & FE A Z ), GTM 129, Springer;

[71J. L. Alperin, Bell: Groups and Representations (#f-537~), GTM 162, Springer.

FIEW:

KT TURIE B R B 45 FE At E 2 07 ) F i — T E R IE AR E 22 RS, B AR R msin., 2t
B BRI BARERIEEAM: KITRAR it —TTRREER R 0 =M a N9 — FRXTTRNE . B6
5 T RR BH 32 M AR 323 . XA P H SR R A, XL P i typotl B il vl K58 1, Sl kREAA A
4 B8

o BLit. HEFEHM: [11-[2]. 7] BE2 RS HERT WHE[R], #5004 55— & MIRotman - FBLRHE 73 A a2 KE/D R, X
— B FEENA TN RES EHET: B I BRI E E RIS AR5 7. et =sla), f
DURBE. HEBL, k[TH%5% . NETRARORBEWZ G, BB W N CA KX RAERBCH IR R (X
AR EEND, TR, RAFEARE. B B, 5KER. Hom%%.
ARG AR B B 5 ST AN —FF, AR IX L84 1& B 5] N\ 1 Universal Property: 32 1451, M ABLIEBEE A
BRI, 28 T Frid iy abstract nonsense”—— a8, WX T )W RS B, 2 g —HE%
o R, EXITREM1Z2Z 5 OB RAARRIENERE R, X RAX R, BEMEM, #HEHPE. E
) A2 SR/ [l B PR Bl BB - 23 il R AT CRREAAT P22 ) — N AT R bR - F Yoneda 5| 3D o YGRS IR ¥ B 7] 23 bl
5 S AN KR N 30 K
[Pl BB B, X TTURVER 1 A SRS, BRSSP IE B =R IR DA S ) A ) ik, ST eI
P, PTDAVEERAAEE = ) S HRTENE . RERRENA 7 XPID R ZIE, LIS PR A BB DT

IRBEAEHO B IPID o WA RO KO, RIS/ B B 7T DL J A T 4 P AR 0o (T ordan b e
m,

o SHAHL HEREEMS: [3)-[4]. FIREREDR ATCHERT WM R, HobA (58 — F A1) LIS e RBGE 7 th AT AR ORI AR
Uz 4k ERXTTRIEX — B2, BEH0E 7 e, Rt REPER. Nakayama3| B, i
Rk S — RPIBEANM N A AR FRJEEED, Sl 7RTHEAREBULTER — mAR, EXEHATHRE
Fali AR S5 AR AR IR ) BAR 2 RN X O R, B R Zariski# 41 LA K T DAUE 2 ARE LA (19 K 171 1) 58 B Hilbert %
mE Pl (weak 5 — G . IXANER, gr i 7RSSR S AN AT A AR TR — — X B (weak: 555 B ORI AR —
—XFIE), AT SEAREO GO LA S B 1 ke ok, kI A2 HAREOR T LAY LA A3 5 R A0E,  IXHHT T 7K
HUURTEIRT T 288, AZHARE X TTR R AR, AT A 2015 25 B B A S B AR

o HIRFEMRIRE. HERFEM5]-[7]. FTRERE DN SCHfE T LN R, 80bh 0026 = B AN 71 R 18 i 7 th A 27 (0 AR
Lo X —FRTJLATR R T ARSI — LE R 5T, A OB AT AEL kL, %13E Wedderburn-Artin i ¥ A1 Schur |
BRIAT . AFHEARARBENATAC-Z R IR, TUESEREAMHFIIEIITIIEL KA. FT
R BB GENGLT 1) SRR .

ETEARFFERE, HSLEAMB R G LMEE 1, TARR AR ARERIR(EN R £ T RS
AWM . HTHNZRES. HEHNRRES, RERT R R S — R A R R H R
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AMNNKFEDBELR: AbelBE. Siv Ss. Ag. As. HHBIGRHERE. $HRATE TR FSy Ans
GL(F ) FRE AR,

B2, IR TRECT RS, A TRRAR, TG, B R EREOT . ETRITE
B, WA FHE CREATF I
RO AL RIS BERRE. REULA, AR,

532 [EERE

FIEiRIE: LetERE. A E A CGREIRER LD E B, k).

BEUBMESES:

[1] Joseph Rotman: An Introduction to Homological Algebra ([FiH{CE5]18);

[2] Saunders Mac Lane: Categories for the Working Mathematician, 2nd edition, GTM 5;

[3] Sergei I. Gelfand, Yuri I. Manin: Methods of Homological Algebra, 2nd edition;

(4] BB =ik G EnE;

[5] Weibel: An Introduction to Homological Algebra ([FHCE ST,

[6] Cartan, Eilenberg: Homological Algebra.

FIAR:

BT HRRENMAR, BRI, KRR AN,

1. JEWEIRHI

FHEWYPEREES, OFEEN. KT BRRMAE L, bR — AR, . R 4R
LPYEA LA SRR . RARPR 2SI )57 B AT BE 23 0o 49 X S by i (1 8 SCEEEG, — Mg AME, B P A
A, HEREBZJFMSEIETFMRE . RZJaaTeid 2 — bR 1, A EE R R T 1] TR 4 &
HIXH.

WM R AR, EMUE—MiIES, B2 —MEERNBIEN, 27y )E, HrasNEr, e
7 J8 P2 N AL AN E I Hh 25 8

2. BRI

IXH 73 P B I N R AR & . LR 2 Rl B, P DAEAR 24500 b, X3 A e 2 1R 1R
LNEARE (B A LVE S (SRR L PR T, 7R B BN E T

X HR AR R YL, G R E, Ml Re e, JF HS Z AT R EOR R B 2 .

FEIX—H#or B, 2ITIRE B EALS] “IES” (exacOMIMES, LA HomR 11 /e 1IE& LLACK B AR 1A 1IES,
DA B8 TE G IX MR P2 AR OB, ISR, SPIERINES, XS AW T H R T I R AR T AR

R HS 7> WA TR ANTT, B T SITIRKIERE ZH 1540, WA LSRR M) (REE3) 158 —%.

3. Abelitil;:

XE AT AEER BT IS &, ERBERERIHE, BEsE i & IE & TR SR I A 3 1 AR
W12 WHER I o] LS 200AH GH 4y, R IRIE 2, XEMA BN AT IMANE T H4, Harlz%
Grothendieck 35 44 %1518 3C “Sur quelques points d’algére homologique”, 15k /& 7E1X fi 18 30 55— K IR 3] Abel i 1%
IR

4. [F 5 F I

KRARBEABRNZL, ORISR AN T LMAE, I A R ST AR . 2R R PR A
e, AR LLRTPEER /MR L, B = EB - TF A am it

X553 1 B AL R R R, R E BN EEREKIEASEH (Long Exact Sequence Theorem), fEVF%£ 2%
B R EHR], A ZIME RV ENFHRBEEAE .. XN EAL, HEIRRERETGAEXE, K
IEEF R — A R T IR — XA E R, A IR e s %,

5. FHIRT:

FoIEEE T T Hom R TN, FATFIEE A ZIEGYE, et “R” KfnE TR ? ZRMAESHE T
Hi.
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G BRI E SCEER S 2 iR EU A R 2, LS IRAS, BRI HOR IR 8 SN 4 & 8, B AT 51 IUXX 5>
IR, A Tor(A, B)[FF 5 Tor(B, A), ALK, 1MEAR B AL ZXX i, MIEREX R, fEHET, fERREE
A IR FRRIX AN E R SE B — /IR, AN AHERES ) P HanE, WS M iz e 2T

Tor 5 Ext/2 il h A B Re R I F H R, 8T BN BT EHIRBE R IR E 5 ), AR AR S,
HEER M REE, AmEHy EARHEN. (BHZ/nZAClx, y]-B L —2 50D . ¢ T Ext A B 5K 1)
B, by, AHEER.

6. W5

IXHR o WA B SR (3], MR AER B R X B AU — A HRIEY], P AIE R —FEH LA, &Mz
TR T2E . X R H— R — 4 R AUEA — R e H, RISE oG . Mg e B aE 1)k SR g 7 51
(RIAE)IE W] DA B4 B — OSUEE SR I AE P pI G, B8 71T 5. 2ETRX UM EAE.

X FEAREORFEAR &, i #HZE 1 /& Grothendieck 1 3% /7 ¥4 1%, & R R & BT 19T H BT BER AR
TH.

ERSHRRAS:

L AR¥uRH . REULE. B E .

PR 2 2] [EAARE 2 e AF 140 T, SEBR ERRATFREE TR TR I L 58hbl. [mRARK0R 75t 2 MR EH
S Tk, B )R Eh A, WTOUE B FEIRAEE G 2 N, SIEEREAREGRE N A G ARG E
REvEH . ARAREI U2 R B, ) IX PR, A 5S4 (0 B B (R AREE Ho A 2R 2 an el B2 9

2. ZMiams .

Abel{E 2 [FRARE LS, 78 Abelyulidr, nf L@ “IESar” MFB M E. BRI a1
Z HARHHILRJE S 4 AbeliiE, LN TR FEMCTENE S T HJEmE, IXBM RGN T BO A A R SR A 6% I
—ANEMT CGEZEREMD . =M, nTUHE =M IEES], ML “IE&5” 775K
#E B RIER.

T L Y0 2 [ YO P b SR A i o AR v, 0L R) ) P B R SR (355 3t R 190 ] 0 o R 2 ] PR &5 5 25
NERG R BE B SHE J [EIRE . YOI SN T IR AC ) B RAK,  Ee i A ARECRE A e B S 3t ek A o 2R
2T HEmE R ] AR 7 (EH AR s XN, 7E Abel JulsH (1) 5 frExelff o] DL SRR 5% Hom #f. R0, FHE
BEA LA EAIER, BiFr 2 A% E N aeikiE T HamE e X, Bl HAEIAEC b A Bk B 2 i fr .

3 RPERIN . RREREL: L[S DY &

4. [F R AEEL

5. BER_EIAH

HEHR:

Emily Riehlf =71, & H i3 Category Theory in Context, Category Homotopy Theory, Elements of oo-Category
Theory.

533 RH

SE4:

[1] Michael Atiyah: An Introduction to Commutative Algebra ( (X #ARET51), A H SCRIFRIR);

[2] Hideyuki Matsumura (f#2 4 %2 ): Commutative Ring Theory.

[3] David Eisenbud: Commutative Algebra: with a View Toward Algebraic Geometry, GTM 150, Springer;

S HABUE B RAHEF ) — TR, SREAR AR, AR —A T3]
RRNERN: REEN, REN, WRH ERUER R, R ENUE 50 /K08 E SUE B, Nakayama 5| 31— 5
PRI .

Atiyah—H[1EABN — R, EXARRDY, BRI (BER) AFEREIEE, BEFHE—BT L
IRENR (CHRME ANAERZFEG M) . AR 7 EE O AR U 75 3 > A8 A8 R .
Matsumura—HR2]HWEJE, WAEFE, WBRTIE, JEEESHEE Y, BRZHIBRE. & ICHRARE) LTk


http://www.math.jhu.edu/~eriehl/
http://www.math.jhu.edu/~eriehl/context.pdf
http://www.math.jhu.edu/~eriehl/cathtpy.pdf
http://www.math.jhu.edu/~eriehl/elements.pdf
http://www.math.jhu.edu/~eriehl/elements.pdf
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WH SRR, SRR BER. GREE DA S, BEEIENE LIS L0 BRI ERAETERX A IR
BRH “RE, BREASKIMER 8. RS EBIEA318H 415, AT MM, AEBEAR 5.

I HARBT A E A AR, Bk, aEmAT. WA G, FIIE — mBh s s B A A T2 51 5S8R
o, R ROk A TREBULT SABE L. Bk, 2RE0R, —EEOBAMAZHMT, thiniaky/Ak
ks, BEHEARUFDAESE . ZHACE 5 Se PR FE B A Bt AU LT 5 80, MU LT e 7 A S BRI iR —
s, REHOE T E S HAREA RE S, AR Galois L ig .

534 KREJLME

XA EBAFZE “REULA” iRi2, TRIEBEMMBIUTER.

SE 4.

[1] Robin Hartshorne: Algebraic Geometry, GTM 52, Springer;

[2] X7 : Algebraic Geometry and Arithmetic Curve;

[3] Vakil: The Rising Sea: Foundations of Algebraic Geometry;

[4] Alexander Grothendieck: Eléments de géométrie algébrique (EGA, ¥2:3), BlLA & h A (FEE)
(5] Thk: ARAULH.

FIEW: XTTRBEENER:

o L HAE (Ui, OGS, SR, MR & AEB . UMK AZE.

o (U A LM, MALRE X, WA M LM, B2, (D &R, MAMA4ER.
B 2 L, Cech LRI, SerrefIfi s #I5E, PP L [FiE, Serre vanishing A} Serre Dualityit
A #i £k FIRiemann-Roch formula.

ERA—A AR R, AARRIEREZH, DB REGZ MBI NIRRT TIRZ 5 F TR AR A IFH
KITRE R, RARENC |2 I F R B AR 5] 74 Gef LeaaE i o) L B, H 2 R 7R X LT 1
Bl ERREEIE R RIEEAER ST,

KTZHEH: [WEEEE FERH6. 7. 8WLALE =8 113 &1 B A AR BCE IR 7, JoH
#& “separated and proper” I —1, WL EAR—FE, BAVIFARANEIGE[1TE TR eee-- ). Vakil[3|F & EN, A&
MEA . WRARE7:1E, AT LA3 % Grothendieck 5 [MEGA [4], IXATE P LI ABIRE T (A, 4504,
TIEE, TS % LA A5 ABourbaki, MARIMAEEE, LERBHFLEMATE MR SRaZgap i, HEE
MEIH. WA LLZH([5], HNAE EEAZ ZREMEGA, (H2fhx 7 A4,

FIXITVREIENRZ: FEEFNREN, XITRERMBERHN, BERERISXENGF, BE—BHlFHha—
T, MXIVREBBRAEEE . WIRARFE LAY AR EOL,  R7] DLl B ARG e S8 3 B ARE LA 15
5, WRAHIN.

EAPE A I MANE S CEMAR—MIES), RAHEMFRIEAR, HBGIA LR TRE, 76/ AK
THE T

REJUTZ— T LR, R A AR X T TR R S AR M2, AMrs, BARNERESISERRE N,
AR T “REBEE” HthE, MAEEMPZINAER, SEEIIWIEERE . RWEKRU0E, BORY TRE
HHERBUUT, XA ERIBGE.

RKIVREZEAT DL — pU Rt 2/t i, el 4, N —TFH M ANE. R EFHIRANZ 1G]
Ae 75 2L 2 1A e ARE S R RARE R, Ehnis e a1 . 228 S B A AH R Y 2%

535 R#HL

TR EIR : A HEACEL

HEEHAM

(15 esh: AREHne, 280, H=M7r.
SE4:


https://book.douban.com/subject/30382839/
https://book.douban.com/subject/1944328/
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[2] Jiirgen Neukirch: Algebraic Number Theory, 5[ 1155 — 32 % B I35 775

[3] Neal Koblitz: p-adic Numbers, p-adic Analysis, and Zeta-Functions, GTM 58, Springer;

[4] J. S. Milne: Class Field Theory.

HHEE:

[5]J. P. Serre: Local Fields,GTM 67, Springer;

[6] Jiirgen Neukirch: Cohomology of Number Fields;

[7] Jospeh H. Silverman: The Arithmetic of Elliptic Curves, GTM 106, Springer.

HE5%4: R Langlands: Langlands 480 AMh (15 22t 7, PR E% S, BEolfilee, s #0E HARtL.

EEEL:

REFCL IR N BT LAES 15 0 B g8 DU /5 B

1. 1HE — Kt B Neukirch, X N5 1) BIMRUHHZTE S HLIRE, B ES A EE R LM 1. GANE
B B3 R AT AFEX A st 2 )

2. UER—AHTTEATE R L FO 73RBS, (18> AR AR .

3. MEVERIEAAMY EER 0 518, B ITRER . &I H CUEl]—i.

4. AEFHTH!

5. (EIE WAF BRI S50 2 AR g, BOLHT T2 dE % AR .

6. 7RI LRI & AR, ISV T G52 7 — SR I0e . FEATT DAZE (31RO RN LA 5%, 8
B — L [FRRACE IR M AT E[BIH 28 MR A . SRR AR R KRR LAE(1], [6].

53.6 FTRILER

ZURRE A 20165E 522 5 P ITT 3

537 FERE(ER
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54 HEE5EL
541 BEigEXMRIBIREE)

BNEMESER:

[1] 4R M. KR KR Chapter 1,2,3,4,5,6 [##] ;

[2] Reinhard Diestel: Graph Theory(GTM173), third (2005) edition, Chapter 1,2,4,5,6,10 [ £ £4] .

FIEW:

B0 2 H & £ 5 [1)— (ban) K (bi) 73 (jiang) 3 (shan) . - ZH A 25057 55 (1) 1) R 2 B v R0 6 A2 — o R DUV HE 27 PR A
X, RFFRBEESHEDAAELLE. WG, TH, b, AR =R £ GRS b, AEHFFEE
FET i, B, AR, SRRBFERAR. LT, EgR OO EE L R IEE L WS
By, WP EERIG T, o R RS ) 2 AT E SRR RS Hig M, AEE XS EEA L.
EHEH 7 — MHERIE SR, WA FRECF A R EEAR T ARER S 2 XTTRFELENA T B EAN S
kg, HEANHETH. FHEL. NES50. L. FENSRERSMoRH (HTREENRARREELT,
DA A28 Bka B FH R 7, 0 BB AR DG SR Il AT Z %3]

(D BEIRIEEAME S Ao A S vy

X adE CHrERD B IM&R e S, . Bl EREME RS0, SHEAE 2, Eulerf&.
Hamilton &I )41 E 51T, JHABIE AN (0Turani€ 2L, Ramsey#it) . AH 3 BIRRT:, HILFIrE NEHZ
HER. WTEMAHECHES (. AE. . &k, 28 7E. . BD KEFLIE. ZiEAE e,
Euler i€ & . Turany€ #, EHACZIFAGRN . 0 HABUEB 4510 Bl (hn. 5048 55 2% K Rz 1
DU/ AL T EAE . Hamilton [ @ Ore S5 HHIEHTD , B2 ) HAEB AR 555 . 54k, 3l % WL {5 Petersen B (1) 14
Jo AREEIRIG S EABNKHER, (BRI T EIRHSIEA R R 2 b, e M .

(2) W5 A Y Y

AT F A ARG RIS CREED 23 (8] SSCHER o B2 S BRI E A R To el L /) 328 3 P g 1k
BT, HEIEW R ZEEL PR, HIER AR AR RS R . BRI NS AN H W R St A A )
W, ARG S RIBEME S AN R A S BT RS R RSB R, I HE AT %
THE B SO EOE .

(3) P B e v

Ko E A RS 0. e T P B ST (face) HUXS %, 1B Bulerie B M R K1 K
(= BD ORI ST, ARG I B A E E # ( KuratowskisE B, AL U450 E RN
IRAH AR HSHRE,

(4) WL 18 B S Y Y

X7 LSRN S RS 23 o P ZE U A0 2 E BRI E S, AR IS SR ORI B/ NBUE
DL K Menger & B 1) 5 MO BN TR o @8 B B AR X o pE B 5 IEEE . (5D o EEEELEN

(5) VGRS 8 Yoo e

AT FEAFEILI S ML E S ULECH 2 RN A, 130 77 B R Hall g B ¢ Tutte & FEATUE R, A2
WE B O e RULECPE A A, 2 AT s Wi It GRig H. ML &0 THEILEC. &, mE
i JAEHERE X BRSNS BRI .

(6) Pt PHidvek:

GetnFR — T ARGt S g th . RGOS 2 TR E TR EBrooks sE Bl I 43 ik = 34 G (5 43 SR R
IZER, B B E AU A kOl S R AR CIE P T BB 23 (RO P T D, I RS 70 ok Tt 2 I 45 18t
PEYER . QA %O & Vizing B B . R ip— R 5L 5M v E R AR, BEYEE.

pa sk
AURFERT T XA B BB R 22 A B ZEH . A ETEW T MR8 R R E 2 AR TR G, - E
i, I ES . ARBENWS . EERE . SERES . MR, REIERETTR, BRTR/ P ERR T A ERREEA T
Ab, HARTT SRR B G IE ) S0, HAPRERWECRTT. HERFEMSE (0. HE%T. AEEMFILH)
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ENMAATERZE A ENEZMNEIFE I EMIRASEZEIARNRIE. HE )7 m N E 22 IR 5 2 2 2T
FMER, 5 HAh B IE & B R I RN 24 28 R AR R B 1L

Hihz%$H:

[3] Alexander Schrijver: A Course in Combinatorial Optimization [ E1&5i2 8 1;

[4] Vitaly 1. Voloshin: Introduction to Graph and Hypergraph Theory [ 2% 1;

[5] Chris Godsil, Gordon Royle: Algebraic Graph Theory(GTM207) [XE X4 ],

[6] Lowell W. Beineke, Robin J. Wilson: Topics in Topological Graph Theory [#i#M&18/4H1;

[7] BZARHIMAOS/MAO6ER [HAE R HTTRITSE]

542 K#EL
EMESEH:
[1] Chris Godsil, Gordon Royle: Algebraic Graph Theory (GTM207);
[2] Norman Biggs: Algebraic Graph Theory (Second Edition).

IR #4%: Jack H. Koolen

AR T BN D0 3 —REBER AN, AR ARBT R GREEPI &3 3 2R AR
BN AR RAEO DT — L BT BURSURSE J A Fr B 111228 LA 1.

1. RSB B S R A
—ANEIR CRREAERE) RHEAE 5 HA G U AR — 280 R Bldn: 7 IR AL AR X A7 T J 1
BN 2 18] — AN B R E A T H K 5P 2 1) AR AL x4, —2)
I SN S EGRORIER S ONEIE R R IR

2. Perron-Frobenius 7€ ¥ A M F
g A 2 MEARE P U Perron-Frobenius iE B (JUHAE X FRBERRA ) FRATTAT DAFS 381 322 188 P R AE AR 1) B 22 14 5 o

3. K E [FIR
THR SRR R R ) B [FAA R T F TR 2RI ¢ &R, 911, —Petersen graphFf- 4~ /& Cayley graph.

4, —LeERI 5
% i0Distance Partition, Equitable PartitionFl %} 5 #7545 P 5 J5 B RO AEE 2 [BI HI2R &R .

e AERNRAT NN HMERITBEZ IR, A TR 2 A 1) [R] 525 21 B Wy J3 R THE I 2 L2
HESEHER:
[3]1J.A. Bondy, U.S.R. Murty: Graph Theory (GTM244)
(EF (218 TEWMHEFEEN SIS EISH RKNE)
[4] http://math.mit.edu/~fox/MAT307-1ecture22.pdf (4 T expanderFIRFEE IR R)

543 BEERGE

BMESER:
[1] Noga Alon, Joel H. Spencer: The Probabilistic Method (Fourth Edition);

[2] Svante Janson, Tomasz Luczak, Andrzej Rucinski: Random Graphs.

T WAIERBMIT SRR, (B S RAE S RO B A R (A S8R R K.

it BEATL B R F A B A LA HE — SR (R 4518 . B4 Erdds (1959) — A& LS — A EIR /N E KR gLt
Horbl AN BT TR (RN =8RE) . HRMFR I AR LA B BT IR 8 7 R A B ) 2 R -

(1] Aot — 23 WIS A DT A8 ARG B B R 4, RE S FOVIRRE S B A HM T . Rk 5 (045 5] B
AR R, Hrh A5 BORMEE AR o Pl %07 a4 LB o ik il A 0z 480 =) .


http://math.mit.edu/~fox/MAT307-lecture22.pdf
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HESEZEH:
[3]http://staff.ustc.edu.cn/~jiema/ExtrGT2016/
[4] http://staff.ustc.edu.cn/~jiema/ExtrGT2017/
(LLEAEAHE (R SMEREE) (2016, 2017) T, B B FRRUECTHE RO
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BEMESEH

[1] Terence Tao, Van Vu: Additive Combinatorics.

H: RAEIFARIFRMIREE . 07 IARA G B ERTT M2 —, AR TT i — AN 4.

HEBFWT T 2 B EUIIR IS5 8, BEAE B NAFIBEHOT R, BAMAEHGEZMHTRTEE AN . W
RUHRR T FEM AR FZR, BRAESF RO AR M. FH4 5 (Arithmetic Combinatorics) 77
JhntE4H A (Additive Combinatorics) FI3fEP:2H A (Multiplicative Combinatorics ), 11 & =5 ELAF 7Lk UURBE R G R 1
I3AT, B TCIRLL IR DURHE BT ER 1

HEAH G 5P HARSEE IR 2 X, AT AN EE THREWMEA S WA, 31 RS,
REULAT B, MERI0SE, XHEZEAH]T.

B — M1 ZFreimanil @ . X THGHITHA, & XA+ ANATITATTEN AR S . Freimani H,
WIERA + AU HE AN ARG EE 15, A AT EMRRREE (B —ABEEF RS . G AA RiorsionfIfif TR
FEW, Freiman i @5 07 (1) 45 A FMRAE 16 00 T HAE . MG — B DURTERS,  Freiman 7] &5 i 45 1 25 S5 FH R
R ME o G R ARRT DL/RBE 175 150 B il ¢ Breuillard, GreenfFE ¥ 4T f# e, Al 100 3 2 T H 238 48 rh 1 AR b ik
o3Hr, I BT FHZERERACE ] DUREE 1 i Bohr setZE 1)«

F— Mol /ZSzemerédi il Bl . 19364, Erd6sfTurdn$dth 7 —/NE 20548, AWM E%E FEASTEEKN
SR RAFEIAE1975F /24 B Szemerédi A RAE AL A UED],  7EUE ] Szemerédi S T — 51 B2, BUERAR N
SzemerédilE UM SR EE,  JERACH TIRAE S % O E B2 —. 19774F, Furstenbergff HZI I KRG T H, Al 7T
Erd6s-Turdnf5 A8 (WHTHEH . NSRRI, GreenflPg HFFE2004FIEH T R MBS EBKNEEZLD], #
W7 IEAKIE 3002 FHIEM . B i, HEAEGHAmMERE, FEEHHAEZFIAARHESEEK
SERBIN R R = ETC O, BT A 2% FEA R BOM A I R G # S AR IX AT . S6Br b, FL#E19764FErdSsfH 12
7 E A EIBEE, B R AN TP A TR IR L, RN ESAEERKINE RS XA
FERENTK B N3 S ZE BN B A I ARV . 19994EBourgain5| N RAT 4 #7 i TH, i@ id %FBohr setff) 43 #r, 43
T BB AR BE 3 A5 ZE R I B U A5 SR, O AN R R B TR T 1. (B EORRE ARG K R A A
SIS, B TS B3k K 3 Gowers, fEAAIE B 5] N T GowersTu ¥, IUAERSCA T BB A DA TN 53 4T 4
W — M FARAT . N Gowersiu %, Green M1 ¥ 115 Szemerédi 1E W P J5 H1HE) 21— M sR £,  IUAEREFRON AR IE
MRS 3 X TAE R E SRR 1A e d, T B SR 8 =" A, s — VAR (8 45
M, FEoARREED (AILAEHIRDND, AR5 (BlGowersTu IR/ .

(B EARA S PGS Wk (HETE, airik, REOTE, MEINE, TUANE #1717 —
MR, RPARKE, ZHET20014E, ML SEIX AR e Gk, P —2op AR TREAHaE.
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e Erdds’ Problems on Graphs

http://www.math.ucsd.edu/~erdosproblems/
A U5 B4 SR Erdds i 7 — M2, AMAZING!

o —EEFEREYNIT LA

— Some Interesting Combinatorial Problems https://zhuanlan.zhihu.com/combinatorics

- —UER AR I A B0 7 8 https: //zhuanlan. zhihu. com/c_1033295288991264768

TR B NS R T T RS 2R, AR A DR


http://staff.ustc.edu.cn/~jiema/ExtrGT2016/
http://staff.ustc.edu.cn/~jiema/ExtrGT2017/
http://www.math.ucsd.edu/~erdosproblems/
https://zhuanlan.zhihu.com/combinatorics
https://zhuanlan.zhihu.com/c_1033295288991264768
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o ZIA TS EBULM
Polynomial Method /& — AN LG LUK HE . IX 42184 I 4R A S E B (L3.8) MIAHIG I AN
AR EREEHTEEU U RS2 0077k, UM 5 EEA KRS8,

— Larry Guth FJHFEE T CH#E ) http://math.mit.edu/~1guth/PolynomialMethod.html
2% 45 H: Larry Guth: Polynomial Methods in Combinatorics

ARV L ERS, HET_EIRTE GEM&IE8) B
— Terry Tao % https://terrytao.wordpress.com/tag/polynomial-method/

— Adam Sheffer FJ1#% https://adamsheffer.wordpress.com/pdf-files/


http://math.mit.edu/~lguth/PolynomialMethod.html
https://terrytao.wordpress.com/tag/polynomial-method/
https://adamsheffer.wordpress.com/pdf-files/
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5.5.1
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(&%) HELShTE

(&%) #HER
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g IR Lobr. HERR

Ve o

[1] Rick Durrett: Probability: Theory and Examples, 5th edition, Chapter 2, 3, 5. (Durrett=£ 71_F 7] DL %, ZF N2
H3REH)

S2E4:

[2] BhIF3K: MR HAE

[3] David Williams: Probability with Martingales (BE3% 5 %1), 1991;

[4] 2R3, ARG BRRHRE, P EBHFEOR RS R .

FIEW: SEMRRTEI NS RN AR 0 AR Stz ERh . AR S MR
PR, SRAHHEBENL A B SE S . B 1 SRS A A1, HAth G 4378 S 23 B vh B i e fiid .

EEGWNER: M- REE B, PLEAHRKI, A%, BRREREAr — AR GXAEEAS
VRERATTEARIE B REE B RHR 22 25 74 ) SL R EIE W T B SR ek BT ) 3~ Bt A7, SRR BRI AL T IERDD o U
JEEAR R 433 J2 2 [ AR 22 I B2 (O MRS, R J5 23 ik Borel Cantelli 5] ¥R —B-CHI 335 I N ZERAAL AR & 7 i Ak
SEEERTLA T, AANATRAZE TR LA IB-CHI 3, EAITEMRA H, WL R o)

ATRECS B HAEFURANL T, B RIREEBHHRARMMRIRRA, Lhs LN
P TN

FATIIEE v N L TR O O R Y AR SR A B T R B AR . SR IR AFAE 5L 41 /2 Radon —Nikodym g 2.
SRAFECA I B RS SCRAE LV R A BEN LR R AT M1 (PR ER L2 IESHY), BURH B AR
Mo-RET L E MM A EBATCHMIE S, REERZH LA IR FMAECANER ) LRMER (Hinis
END — % ZAR AR

o BHNLAREISL: KEFRZU, 7EEEIESNENZIE FEARERREMIE-CEBAT) . R4, #X

LAl

MEERI IR ENE (ProkhoroviE B, — A1) HLG R ARH EE D, AE B,

E: BT BT IRMAO4 R MR IR 24, BB gt R AKCE B 2T B MR e, A B g T
AINZES, JFHNERSGTT REFEFRRE WIRIER” (. LENE <Blbe i, (500 =0 AR PR 2

— TR YRR . BRVA 7K TR IE B 1) 3 BT B 5 R0 B A LB o 700 S T 11 v S5 A 3 10 ) 4 AR5
%) Radon-Nikodym 5& #E 4G F, BRIN T — L& P AR A (ol B2 18 il

BEHIZIE

g EIR: MR

BEUBMESER:

[1] Le Gall, Brownian Motion, Martingales, and Stochastic Calculus, GTM 274;

[2] I. Karatzas, S. Shreve: Brownian Motion and Stochastic Calculus, GTM 113;

[3] Rick Durrett: Probability Theory and Examples, 5th edition, Ch 4, 5(Ch 5,6 for 4th edition).

[4]* Olav Kallenberg: Random Measures, Theory and Applications, Springer 2017.

FIEIW:

RTRE = MR IR IR R S 4K, EEPHRBGE . ELL 7] 5 REEANAG Bz 3 I FE AL .

o HALTEZIMIHENLILRE


https://services.math.duke.edu/~rtd/PTE/pte.html
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REITREESENRZGTM 1I3EHE 5 IZ3I Y. XAREAE AEMEIE & SR, #EZm
IR PRI H A —HR4r . [1]EL[2] (B — 2k, mledh s gn— Uk,
RITRE SN FE R AN S . — BRI BEN LIS A2 E R0, JF HF 7 B AL 2 8 ¥ 4R /2 RCLLIY
CIEMRBRAFAE, &) . WAL FE o B 0 3 5 it & K K 2 S Ut R U (P T T AN A [ 5 ) [
WIAF B A Rk, #0752 i 2 2o i B ML AR i SE A AE (LL andud iE s v ) AL F2 mT LLIE
i Kolmogrovid 4 g BEAIE ) o
USRSy 2 Br e, B FARIN HBEVLISRE AR, X o Ges A K2 BRI (B 7B OESR ) . 45
RHIZBhER4y, THEANIEME AL (LLanf Kolmogrov LM 2P, HUASEEE) . 67 Donsker /N242 R,
BRIV E AL 907 2B 72 B[] A1 2% 8] 57386 B scaling N UK EIAGBRIZ B . X MIEEE SR AR EE ! anR MR
WIFFCRIUE, X B & B R 7 7R g BRER S LU S S REE 1
BT RRA VIR BA BMx 2 F T BRI 7, X TABEs), RS LR, JE T er A7 ek i
A, B S . EEE.

o WEEZIMMIBENLILFE:
PR IMII B LR3I A4 STEMEE2, 3%, FEW KBS, St p 5 REE. MEs). X2
— TP A S0 BT A R AR, A B AR N LI AR O S A . VBNV RS ST, R 2 R B 2 AR
JUEAEN R, AMm—MER @ H . B ROR A — AR S e cE A B EE/ R . RIS, 124
B . BB Office hourn] PAE M W&, Fr A LRt B A0 AR, B MV B O S E 78 S JORBCRE AN TR 58
#,

5.5.2 #itSREHR

IR EEMRIL. YR

BEMESEHR:

[1] I. Karatzas, S. Shreve: Brownian Motion and Stochastic Calculus, GTM 113;

[2] Le Gall, Brownian Motion, Martingales, and Stochastic Calculus, GTM 274;

[3] R Bt 5N

[4] Nobuyuki Ikeda(itt FH {5 47), Shinzo Watanabe(J% #2115 =): Stochastic Differential Equations and Diffusion Processes,
Second Edition-Elsevier (1988)

FIEW: UL AR T, X TREHFESEEDEEE (local martingale, BB 15 1] J5 Ak
Jumartingale) A28 (semi-martingale)

XTR A EE T e R I AT B B-D-GA%, GirsanovA#e (AR, 08— 04 A KEF
i I R AR B A AL AR, LR BRIZ ) . BRIk 2 B (Martingale representation) 2R A A T H (b
2SR B R M BE L T RE A R 2] 7D o A A RIZE B Levy AU BINEFIE M WAR A H . 540X IR
2V ) — riMalliavin CalculusfJZR P, JEOGE AT LLEH D 2R THE R . M TIX T TERISDEM 4>, 5 2] BN ]
DARIE 0o J7 RE MR A AEME— VEEAT LU, SR A AL . 005 B, s 2 g TR, BoAR
A DA — 26 singularity [ FRAR AR AU 4], Fr AR o 2 21

XITHRAIE: BHER, 38—k E BB, Piikopen problem KB, F 77 — Loy 3k 45 ¥4 I SDE Y fiE )
TEEME—1E CEAE R? AAAEE? ME—1E? FREMA A %) . KIEWARIRE K R HIRM, “RUaFEL
DA B R AT i o oo« 7o BRI TRIENE CREARPRENIE - PSR E i, KRR (#0) 5T (5) SDE.

553 MEERBFREL
IR SRR
BUHEMESES:
[1] Rick Durrett: Probability: Theory and Examples, 4th edition. Chapter 2-5;
[2] BRIEZ . FiiAL5R . JRrhAR: MR PR P J


http://staff.ustc.edu.cn/~lijunbo/teaching/Stoch-Process-Note.pdf
http://staff.ustc.edu.cn/~lijunbo/teaching/Stoch-Process-Note.pdf
https://book.douban.com/subject/1509190/
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[3] Olav Kallenberg: Foundation of Modern Probability.

FIRIW: X TRHG T REKEIMEREERI B, WHERR I8 B AR IR e B HECHIR N8, JFE
AL, RIRNEFER: REERm &M Z98oe ., TOomRe &M, BH5afmh. 2
SE )i (Stable Law). Stein jE 5 IEZSIEIT . SEEUHIS . BEVLIEEMPE*. Donsker /28 IR BE* . BanachZs ] H1 (1A
BRI >, (TR SREEY

RTTREI N A LR EACR 211 —FE B D ERAARDGRA M IR RIR B S, 21X A B2 ES —
PR, A2 TRRIESE N E 1A 2 2 R FR B BRI .

o RAUEH: XMn T EER . mARBCERMFREXMSIEY], BHEAIE A Borel-Cantelli5| 2 ;  #L4h, 0-
Vi, =RHUE PR TR ER R . S5O 5.

o HULHRBR EBE: 3X 5323 M e 17 BRL ()i d A 00 9 AR PR E BT 4R, UFFILindeberg-Feller CLT, JEiidfE oL, LAK
2275 B HUH R AICLT(Karamata), 7] PASE[1RISE = A3, Z G T HO i BR & B KU 63 B (Berry-Essen A~
). SEEIICTT W 5o A SHRE A RN 2 e — MR E AR . — SR R (B — AR E T
FeD, HATHIER — oo i AR BR 70 A e At 4 ? i) idid, Waie A AR I 20 AT TS O RENLAS B
AR B IR A 2 dE—20th, ST IR AR R R — S5 e A, FJREEARERISM? BJaE AR,
LI E—LEStein V%, WA AL e Ak R AN S ST () B AL AR B 40 1R 7

o BHUH: Bt AU

o BanachZ 8] FFIMER IR : X/ Fd B2 BUE T3 2% 2% [l (Polish, Bl 7] 43 BanachZs [8]) At B A1 AR & A HE A R 2
o XX TREAUERE ) B AW G2 77 FE FINER I A & 2 R B A . VR4l N AT LS LRI /S & .

554 EHeEHBHNAR

EHEAWSIH S H U BEE BN, XEERE FHFA—E Il

L RTHIIREEMIEW, oca UEACTRAR 2 3. 4% H4h, ZR o a1t
(i tnHille-YosidarE #) W[ LIEF . A5 IREEHIR AT LLBY 5 James Norris 115 [KHE (X BUSHEFE Nicolas Privault
FEF N FEPEEE TR B3 S0 s 2448, Sheldon Ross (BN FEME NN HEE SRR IF . BRILZ A, XF R MEZ
I PR By BB LU A S G ) [R] 27 1] LAE Douc-Moulines-Priouret-Soulier -5 245 7 #7347 2 1) s 25 5o B 4 B30 1 B 1
MEZR RN, W AT LA FEiE I Levin-Peres-Wilmer [f]“Markov Chains and Mixing Times” —15%% >] mixing time %115
XN, HEI5HEIER R, H R Allan Sly 5 Eyal Lubetzky %} Glauber dynamics ] cut-off phenomenon
FR) P A IR B A 5 R B 2 PR VT

2. MPiEH: v LUE Durrett 5 1 55 L 5 L S0X # / FAAN BAR 4>, 1400 7] PLF 2% Martin Hairer [
o

3. Az ) Donsker N2 JE B KUE R 5 M H,  1X 3 1 Skorohod ik A\ i€ B, A1 BIZ Bl /& MR 18 i AR5 B A
B, FERIE ST B A H IR AR 22 ] ORI 75 ABVZ0 T4 Ja W S AR 3R A0 (LG Gn Y — e 2 s ARV R AT
FBENLFE FEX A AR A ) ARG H BN X BEHER Morters-Peres [¥] “Brownian Motion”; BRIt #b, Revuz-
Yorft) CELHSMEAEEN) —HrUAEFiA R, HER2 J8kA TR IAMIe S, a8 &R AR
W (SLE. KPZ. BEHLHITESE) A JE AT 17 2 22 i ehig .

4. GTM 11385 — & A — 22X T RER (local time) MR, FTLATfE—TF.

5. KT MR SPDEMEL R, W LAEDurretts LA E LT 7LV P NE . MR EHEA M) Feynman-Kac 2
XECEmME, 8 7EZR, 7 E—ARLZRRIEN 558 “Stochastic Equations in Infinite Dimensions”, {E3% /& Giuseppe
Da Prato, Jerzy Zabczyk. {14 HEZAE 7 AW v H 2IPDEH, 6, T4(d = 2, 3)_EBEHINaiver-Stokes /7 1 5 X
T RR I FERON N S i K 2 A 5¢ - OB R 1) [7] 27 7] LS5 7E Kuksin-Shirikyan ] “Mathematics of 2D Turbulence”
TIRFEARALS, BTN HBUE BRI HTBA 2 26 B 5 B 22 K% 1) Jacob Bedrossian [HIFA) ; b4b, A7 BEALIAM (4807 1%
(LLEE s AR N E ) WIEATHHE .

6. Xif B FRE R A D4 AY [R) %2 7] LA “Essentials of Stochastic Processes”iX A< 5 I HEBA it (Queuing Theory) F1E 4>
Fli(Math Finance)# 4 -


http://math0.bnu.edu.cn/~lizh/teaching/15stoproc.pdf
https://doi.org/10.1017/CBO9780511810633
https://www.ntu.edu.sg/home/nprivault/MAS328/MAS328-6.pdf
https://www.springer.com/gp/book/9783319977034
https://bookstore.ams.org/mbk-107/
https://cims.nyu.edu/~eyal/papers/inst_rand.pdf
http://www.hairer.org/notes/Markov.pdf
http://www.hairer.org/notes/Markov.pdf
https://doi.org/10.1017/CBO9780511750489
https://book.douban.com/subject/27606588/
https://webusers.imj-prg.fr/~sergei.kuksin/MyBooks/bookArmen.pdf
https://book.douban.com/subject/11392837/
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7. FRATAE BRI VR o B IA) R 2 J5 Fefuh B SE R BEALAR 70, R RS S — A (9 o 5y A e R A
WERIBENLEFE) BEHLAR 2> A 248, ] LA L Peter Medvegyev [ Stochastic Integration Theory (ZE#H A NIXA
PHIE S BUR KA Protter [£) Stochastic Integration and Differential Equations A4 M, {HIER™k:, JEHNE
PHETEIE P, Bl —2) . thah, [FFA WA BABE I Fima C. Klebaner i3 () “Introduction to Stochastic
Calculus with Applications” 5 /LE, XA BRIEI- 4B G R ZHENMA D EEM. TRESEY LN .

555 BR0165FEFFTRABEN D%k

20165 R, REREE S &Pl “BabL a7 R CRREBR AT RIFRIINFEHL M), BRI,
KB A URIRTEBOR) =AMk, WA KEENFEREYIE (XIFEED . Steindiik (IR - K%
Hit (EH).

BEATURE R X1 3 B, At B SR SOX T TR 7, 1K 2R 25 S BT — NG BRI AR B ) 7 1m) o B T %)
FEBCE T2 A1 ] A A BEATLHE B RO AR AR R 22 I A E AR AR G EmE it Lz —, B TR EEO,
fib 2 B — N A AR B B ) . AR B U EARBENLRE B R R R, X — AN AR MR AN 5 T .
A, BERBEIN NG S ARG WG AR ihE . BN 5 A ) T RA B A 5t 3 200 3T 4R R AL
FERE (W7 250 M &EESTNEKR Eo B TEKSE, hEEBEREE V2 IR RER 2 . X
T 1K 2 B T T BEATLA R ) O

BEAURE B H T m) R IR T3, B A AN AT G — Lo it Se B LA B T 2K 3 A SR 9 B AL B A A 5
JWTTIEFER: GETERD FeEE A7k, M (B3 Horng-Tzer Yau, Harvard) DA J% Laszlo Erdos (IST,
oAb B R AE 4N, X ANHLTTIE A Seiringer, fE R T 2 48 R 41 (Quantum many-body system)) &K, ZHEH H
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