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o >%il: reading, playing soccer, ...
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IR R AT 5

PAAE

o IIAREAHEYE (? ) . 1930's Nicolas Bourbaki School:
With the goal of founding all of mathematics on set theory, the group
strove for utmost rigor and generality, creating some new terminology
and concepts along the way.

o MMEFEXNR: FLHMEUFE(WILEEZE) — IWAECE I +551)

o JUM55HEF: category and functors

o NH: WL, oy iiE, HeEyHE, fi%, guit, GRS
ErE&, - - -

K7 (BUAA) WIS B U aka TSN S February 23, 2012 4/19




MAKEMEZE TR

PACE s E N B AR T A

o JAEFEI2)F: local — global

o HMER|FEL&NE: linear — nonlinear

o HIRFITLS: finite dimension — infinite dimension
o WL LIRSy BEEE? oY e
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TR Z

WREER: NMEMORIERER S, ik, 230 MRS 2R
T RIECE A RE, RN T BRI AR SRR -
R MR, SMEREL THE—S367N, JLMAE .
%4
o (AHREM) MAHCAEA, ISR K -
2% Spivak,Michael: Calculus on Manifolds.(#L/E L B 53)
o (B AREM)
MRS EREJLA5E (JE3Ch), W.M. Boothby, A F:HEHLH
At ;
2% [F4EE: MoREvs:, BEESRERED -
o MEFE: FRELE, WRYEHE: il LML .
Lee,John.M.: Introduction to smooth manifolds.
Lang,Serge: Differential and Riemannian Manifolds.

oy U LN J.Oprea, FIUBE oMk B AL -

WAHRIL SR E UM aka 5L KA February 23, 2012 7/19

2RI

@ manifold=mani+-fold

o 4 fF=manifold+differential structure, fl53 JLAA =5 Ui
FE+Riemannian Metric

o MIIENESSIA. AX +B =0 — &MtasE, AX24+BX+C=0
Mz ... F(x) = c, KF&(level sets), F~1(c) ¥
o M TREMN, H4EM, orbifold, varifold, ...
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W]

WK WA, MRS mESFRMS; M TEFIR S
HH 28 F LA -
o b 37 +177Question and Answer (Q& A)
F27]! Don't waste your time and my time! #&[7]5 pZiHEE
o TEN5-6iK: THEIEN ARG HE!
Al LA VEESIIE AT SERY -
o KRAENLTBD: Mg RFEFHH 5% & HH Bl )7
o LI (TBA)
NIRAT A PRS0+ K1EE30+5 520=100
BeE mp A SEREL60+ K1 204-5: 520=100
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FFNIESE Topology and Continuity
WL B LSS B RN FR TN (]

o THFNAIRI(X, T): THE: X3 ANF A, L AR, I PR &
={(a7b)}$ ( ,T):
TE VUeTy,f ()eTX, FE S [FIRR
o THFMEST: Hausdoff(T2), ATEEL(A2) 7518, 'KEL
BRI [FIREE, EARE(RREE).
o Z[AIME: FAS(A], FAAZS(A], WA, BaaSAEEH -
o MULEME=EENEESME: d(x,y) =|x —y|, Cauchy JFF,
ﬁg}ﬁ: [a,b]x%ﬂ%%ﬁﬁ%
EH: ENETEFAZME - (Cauchy FHIUEEI— )
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UL Measure space and Integral
B L B 2 ]y ] 0 2 ]

o AIMIZEE(X, M). Mo MiEREAEHE - HRME ST

£ Borel R[N
o MR p: M [0, +o0] i B AEC S AHZE A IINTE -
p(n > Un) = 327 1(Un)

o MIEMIEE: SE&, FEFAMIE (FubiniEHl), HHLEIE 5K (Rieze %

EH);

o Lebesgue ME: p([a, b)) =b—a

e *Riemann-Stielties | Tu B A RS (]

o WATAEBEREM ) HRREAALES S N ZTMER
AE
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[Al &% Al Vector space and Linearity
Wi JL B RS =S [RIE 7 [ & =5 (A

o MEZME(V,TF): IERE+ECE. Lt
B VST REBAER -
FRIZEERE IEADIM = n, B = {e1,e,...,en}.
o MM VD w R iR, 7R det .
REFH: 2R BB 2 SR R A FE R AE
f(el, €,..., e,,) = (dl, d2, RN ---dm)men
o MEZAE: V¥ ={f:V - R} Ml (e) =1, &= i=
KHE}E [VARE=VE 'LE(EI ej> = 5i
o F[EIFgR: F=H], 7@‘3”‘@ e e, =
o WH: p:V xV = RMEMSE: MR, EE, =AAEK
LM (v, w)|, IELEE, Gram-SchmidtHiZ% -
EH: pBHVE V=N p(v)w = (v,w).
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TN Topological manifolds [EBEiTMialen]

AR INIIE?

Definition (nZEFHFMNALIE M)
MFE N FRFNEIR], FHR A -
O /AP FIRS ntERi L B S =SR]
Q@ Hausdorff =3 [A](T2)
Q@ HHH 1 (A2)

10 /19

Remark

7 sBEIL

1854 B.Riemann;1902 D.Hilbert;1913 H.Weyl

FER: HINRIER 52K -

PR NS [B] S [ AR 2 HLAN S 77 E 2R 2 1 e 5 AR08 55
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HHHMAIE Topological manifolds [BSITEI0}

JRERER JL B A8 =SR]

Definition (JRIFRRI L B 182 [H])
HE—Rp e M AFHETFPE LFIEBS ¢ - U — E"-

Remark
AR (U, ¢) B MET— AR -
o(q) = (x*(q),x*(q),--.,x"(q))

Proposition
O i JLEL% ] B fer T Bk B, (1) FE T E
Q@ EEM I MHZTHIAIRRIEAZ R E R . (ALPRist)

February 23, 2012

BN SR ska BT R

TH¥NIE Topological manifolds  [EBISTRate

AIAE

Definition (&)
BR—EMIITH, e
QO E—RETBHTENES:
o QH%BL B, e B#EX € Bin Bz,mleﬁE%ﬁ/l\B3 eB 'fﬁii
ﬁEfXEB:;CB]_mBQ

13/ 19

Remark

BHICHEIFELERM— M EIRIT -
BHITE ATEE Ry A2.

Remark (HARFHTMERT)
BN B MIEEE Y -
BEC MEFEREEU -
BLAHE: MBERZARREZ AT -

February 23, 2012
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HH¥MAE Topological manifolds Definition

Hausdorff Z3[H]

Definition (Hausdorff Z5[A]: T2)

WRM AT Sp, g FHER DT AHALFLU, V 8 pec U ge V

Proposition
O E—USUFF AR IR EME—RY -
Q@ H— P rEHE-
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NI Topological manifolds  [EIEEN=ETNNES
GRS
EXAMPLE (MRZEIE1E)
WEREF - U C R" — RNESE D REIE SR
F(F)={(x,y) ER"x R*:x € U,y = F(x)}
F(F)& 1 n4Eiie -
E X oe(x,y) = x,(T(F), o) &— "2 RAeIRF .
EXAMPLE (n#EBKTH)
i8S = {x e R"': |x| = 1}3EMH: SEn4ERTE .
EXAMPLE (n4EERTH)
LT =St x St... St ]
EXAMPLE (n4E5H25H])
IERPERM I I — Y F A AR A - )
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FHFNLIE Topological manifolds  [EEISEE=YEHs

FasE iy

Proposition
o MIIENTF T2 n T -
o TRTEM, x Ny & n+ pHERTE -
o FX L HIEEFZIIE -

Remark

HIAWMIE: BEFERS F22[AH", Hausdorff, H R 8RN A] -
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T Topological manifolds [ENEEESITeYatel)

ECEEANIIWI A0S

REOTE — REdRHH

O =MAILEHE: 11, 2, 3EHRIMNIEFRMS — M REEE . (n=2
Rado 1925; n = 3 Moise 1977)
n =4 7RG, n> 4R50-

Q@ —HNRTEM: B —UERTMAIE R A7 Fe 5 S -

QO — HnREH. BNRECHRIMNUE FIMEBAIEKE, BEAEAY
TEIEA, EUTRCP I BEEE A - (1907)
RIR RS x(M) = v+ F — E, WREx(M) =2,2—2n2—n

Qo — ?&ﬁj%fﬁfﬁ: Poincare J5#8: {E—HZAFEF LAV R E = 4L [A]
5 S3.
S.Smale(1961):n > 5 1EHfi
M.Freedman(1982):n = 4 1Effi -
W.Thurston(1970): JLIMEAERE: E—"RE=4EIE AT A ECE R
B, R EE\AFE—A LS5 -
G.Perelman(2003): iERA -

Q 4 LI LR EH: A Markov(1958)IERANTEAE S RETE
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FHFNILIE Topological manifolds [T

R FH SE 1)

o LU dhZk, Ml (BT, IAH)

o E4rHT. BB

o &L GL(n, R), SL(n,R),0(n), U(n);
SO(1) = S, SuU(1) = S3

o MEULM. REE W HIME (variety), B A, EH N

o LMY mE ARG TEE, FLEAERRE LREMD TR
L)

° %FENVE: AYERT ST, Lorentz L&, 2 2 T TR (TR (50 7
E).
?%E‘J%@ﬁﬂﬁ? =P RHEERNEESEIIRE -

o =TI string 18: AR +64ECalabi-YauliJE -
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