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§ 1.1 JRIPHYIh AL
DT REAE Ry 7 [EIRE 82 (homeomorphic mapping) YA SEMEE (R E) -
f:M — N continuous map : N F{EEFHEANZ G E M TAVGEE -
Def [5] AR
f:M — N 1-1 > onto(surjection) > continuous H. f 7 continuous
Deformed into each other by a continuous > invertible mapping °
Def Hausdorff Space
Def M /& n dim manifold
1. Hausdorff space

2. VpeM,3p BYBHANEAI R" FYFHLEEIRE (locally Euclidean)
Nz SIAFEERTEZ and chart (U,p) * M =UU,,
A={U_,p } i MH atlas

#HU, NU,#gH1(U,,0,), U, 0,) TAHE ©

f= Pp ° ‘P;]:‘Pa(Ua N Up)_’?’p(U. N Up)
z by = f(z)

§ 1.2 FUPHIMITSERE
A:{U(ﬂ(oa};\%/%

2. (£EW charts B5HE

3. A ZEf(1)(2)8Y max atlas

f:M—>N¥Em=n H {&FEH - 076 AfE MN 5257 FERE(diffeomorphism)
Manifold B+ :



§ 1.3 UJZEfsiy= g5
X,f =2z, Def
BHE RV BB SR ET
d ... _
X= o TEF R VIR x(OR ) A& -
1E p BEAY local coordinates 1
ndx' o

P& dt ox ‘p

PIZEMT M > T, M =R"

15 PEASELU » VT U) = U T,(M) = UxR"

M BRI S
1. &M
2. Leibniz 3£ : X (fg) = f(Xg)+g(Xf)

Lie bracket X = &'0,,Y =) n'a, HIl
i i

X YIF = X0 =Y (XF) = 30 S S0, 1

§ 1.4 grUAES
df :ﬂ.dxi
ox'

§ 15 REH

(ns)EUSRE FI4N(3,2) T =Tho, ®9, ®9, ®dX" ®dX"

§ 1.6 Cartan SMEBEELS My T
A" T TE R differential form
JM#E (wedge product) a A f
SHESFT diAT > A
of

# R ) Jf 2R ER df = —dX

axl
PAEHERE ] p-form
1. &M

2. d(a,~p)=da, B, +(-D)"a, ndf,

3. df :idxi
ox'



4, d*=0

7 differential form o i do=0 HifE o £ closed form ; ZH{FAFH(r-1)-form 6
5 w=d0 RIf# w £ exact form -

R hyEE ST - (DEEE (25EfE (3)8XfE

Dirac i BAMK[RE  WafeT & F{ERYIRMG:

Maxwell Equations (James Clerk Maxwell 1831~1879)
V-E=4rp

VXE:—E@
c ot

V-B=0

VXB:l(47rJ +§)
C ot

§ 1.7 JUPHYER fR57 8L Stokes EH
FER N AW Fa0 BRES® - BT

KA B0 Mo bius T

Def

= n 4RI M _EFEE—(ERR BRI EZERYEHLE n-form w(x) e A"(M) » HIFERE M
Ry Al FE BRI ©

Def

e M INE—dBEEZ A —EERNTEE HIfE M EZEIT (compact)
ol MINEEBBEZEA —(HEEARNTEZE B M B EEn
(paracompact) » IR A[7ERIE M _EEZETT -

Stokes EH : Idw= J. W

oM

AT E..

ol
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