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1 EHio/migiEeE  HiE

[ BRI AEME (intrinsic property) HE TR EH (Theorema Egregium)o
L] SRasah R A e,

2 HHEAANEEE (5 235 H)

TEZ WIHEEN T, B A ERY IR, ER2 R e R3 Hhfl) A B Ak ) S A i o 28 il TR ity
ERPLT R ER S, SRR N EEEEMEMER T ST E @ A& (intrinsic)
HE,

BETARIEMNEE S, ;N x: U Cc R? - S BHEN—EZER, &£ x(U) LFE F9Hid
& (trihedron) {x,,x,, N}, BT AE2MAGEESEILEHEERE (EENN, T 1| HE
RBE u, THE 2 BEREE ).

Xyu = 11Xy + %%, + eN
Xy = Ihyxy + 2%, + fN
Xpu = L%y + T3,%, + fN
Xyp = 1%, + 2%, + gN

N, = anxy, + aax,

[ Ny = 12Xy, + aX,

EAREOECER T, 0,5,k = 1,2 &M ERE MRS, BR L EZM % Rk (Christoffel symbols).
FERERNF, BERBIZEREARRR, 120 € x, = x., B o
BB T} K-

(A) ME% x, WHE:
g% x, WE:

(B) Mi&% x, AE:
g% x, NE:
(C) Mg% x, NE:
g% x, NE:

FrLL T} WL 2 A —BE AR R B MO RE,



HBZ LT R R

(qu)v - (Xuv)u =0 Alxu + lev + ClN -
(va)u - (Xvu)v =0 < AQXU + BQXU + CQN -
(Nu)v - (Nv)u =0 Asx, + Bsx, + C3N =

Hrh A, B;,Cii=1,2,3 % E,F,G,e, f,g REMDFR. RBE {x,,x,, N} #EBIL, ATl A =
O B == O C = O,'l = 1,2,30 %WJ%%‘% ﬁ% (qu)v = (Xuv)u %Bﬁ?%?u (F%lxu + FIIXU + eN)U =
(Tlyxy + Iyx, + fN),, BAMSFRERANEA (1) A%, ETUTEHEZ

(A1) B x, WIRE, B3 (Fh)v + Fhr%z + F%J%z +eapp = (F%z)u + F%zrh + F%2F%1 + faire
= earz — fanr = (Dlg)u + T1olyy + Tl — (D)o — T, — TS, = FK

(B1) B x, BRE, 53 (F%)v + Fhlﬂ%z + F%1P32 + eaxp = (F%z)u + F%2F%1 + F%2P%1 + fasie
= fax —eaz = (T}), + T T + THTS, — (T)y — Tl — ThI%, = EK

(C1) B2 N WHRE, B8l e, + T1,f +TTg = fu+The + T fo
= e, — fu=The +ThLf —Tif —Thyg

(A2) BZ x, HHREL, B2 (05), + Dol + 15,05 + gan = (Uh)y + T3 Tly + T35, Ty + fanze
= faiz — gan = (T39)u + T3ty + T5T% — (Ta)y — T3l — 15,15 = GK,

(B2) % x, MREL, B2 (T5)u + Thl'Ty + T5I5 + gag = (T5;)y + T3 15 + 13,13, + fag.
= gag — fag = ([%)), + Ty T + 1515, — (I15,)y — ool — I'5,1%, = FK,

(C2) BZ N WRE, B8 g, + The + I3 f = fo + T3 f +T%,90
= fo—gu=Tae+ 15[ =Ty [ — T30

(A3) BZ x, WREL BE (a11)y + anil'ly + aiTdy = (a12)y + a1’} + a0l o

(B3) #% x, MRE, BE (a01)y + anil'% + an sy = (a22)u + a12l% + agel%00

(C3) #igE N BRE, BE anf + ang = ape + axnf, ER—HEEER,

= AT E R SR T —EE AR B

T 1 (G EHE (Theorema Egregium), 5 237 H). SH#iZR K FRIARENBEET
e—{EE T EE,



3. B H = L2l SRR AR TER B R, A0 RS TR . B B8 R BRI
JRERREE, {E2 P ARZM R B9 hEEE .

3. ERARAIBE, BMEE (M, ds?) NERTmEAEE % &M (Riemannian geometry),
HEW VAN ERBEIR MR N C M R TRM AN (submanifold geometry)o

3 HiEmEREHR
B E, (A1) (B1) (A2) (B2) ElMEEXMIEE, TfifEe S5 4 (Gauss equation):

€g — f2 =G ((Pfl)v + FhP%Q + P%J%Q - (F%Q)u - F%Zril - F%QF%)
— F ((T1)u + Tl + Tl — (T )y — T3 Thy = T Tyy)

M (A3) (B3) ERFFKILEER (C1) # (C2) R, EMMEARERBE TEH G2 (Codazzi

equation):

ev_fu:F%2€+F32f_11%1f_11%19
fv—gu:F§2€+F§2f_11%1f_r§190

HREATEEMNE: BERE U c R? EWAERE B F,.Ge, f, g9, BREFELRH
B U 0 5 R EERE—EARB I = Edd® + 2F dudo + G dv? T HARE
I = edu? + 2f dudv + g dv??

H AT R R AIE: a7 8 5 BT o 1 58 — B AR B B8 — B ARV (R 8%, B RE(E
B, EAERBHE ERERIT A RETER R, iR, E=EAEAZEAEHE
BLLEEMEEAXNERNLEEZ G, B E=EGEA R ERD 4855 2K (compatibility
equations).

it A B TR 2 BR T LR HEA TR, BEEEHERGRE T Hk#k
WM HEAREEME? EEMEERGRDOT:

< 2 (HmRTEREAEHE, 5 239, 317-320 H).

(a) #M (Existence): ¥ E > 0,F,G > 0,¢, f,g BEERHES V C R? ERAETHSH
BB BREGENEREREmIT AR PR ARER MR EG — F? > 0, IEHEE ¢ € V,
FAE U CV EBAMRER x: U — x(U) C R® FHEIEREE x(U) X E,F,G BE—-ERK
HITREL, e, f, g B ZHEARXNRE

(b) Bl (rigidity): Z0% U 2 #8689 (connected) MEMR x: U — x(U) C R 2R —{H
o [E R R AT AR AR gt , R E—{ F-A#8edt (translation) T PUR—1E R3 Hiigde

IER B (linear orthogonal transformation) p {#5 X =T o p o x,



fifg: SRR FE
DT HEBBAA (A1) (B1) (A2) (B2) B 1§ Ex (A1) B Fx(B1) F4HLL, 62

EFK = E ((T1y)u + ol + Tl — (T1y)e — T3 Tp = TFT5)
=F ((F%I)U + F%IF% + F%1F§2 - (Ffz)u - Fbrfl - F%2F§1) ° (2)
5, 8 LE,, = 1E,, 53]
(T1)oE +THE, + (T3)oF + THE, = (Py)uE + T By + (T)uF + T35 Fy,
i E,, B, F,, F, IAARAREE]

(T1)oE + T (20,E + 205, F) + (T3), F + I, (T E + I3, F + I, F 4+ I5,G)
= (T})uE + T, (2T E 42T F) + (DY) uF + T, (T, E 4+ T, F + T F +T5,G)

X, BE G REET LR, TR E E REERRSEX 8 e F NEEESS5:E, it
BREEH (2) AT —H

S 2, HREST RIS = Eyu, Fup = Fou, Guy = Gy, 151 (A1) 8 (B1) &
18 (B1) # (A2) HE. K (A2) ;ﬁi (B2) %1H,

LUT#EE (A3) (B3) AIKFRLILER (C1) (C2) IR EGIHE: HAERE C) = 0 FER

9 o)
(s N) = (i N) = = (30 N) = (1 No) = =30, N) o+ (10, N
o (0 o (0
= % (%(Xua N> <Xu7 >> <qua NU> au <a <Xua N> — <Xu, Nv>> + <XUU7 Nu>
9 o)
= _%<XU7 Nu> - <qu7 NU) + %(XU, Ny) + <Xu1)7 Nu> = 00

R, C, =0 FER

0 0
%<XU7NU> - <XUU7NU> + %<

F—TiH, HHE Ny — Ny, = 0, 2% x, BEREREE

<XUUU7 N> - <Xvu1)7 N> = - Xy Nu> + <XUU7 NU) =0,

0
— (N, xy) + (Ny, Xyu) = 0o

0
— (N — (N -
(Nuy %) = (No Xan) = -

v

A3E + B3F = <NUU7XU> - <N'UU7X1L> =

0
_<NU7 XU) + <NU7 XUu> = 0o

0
- (N — (N -
U7X’U> < U7X’U’U> 8’U/

A3F + B3G = <Nuv7 XU> - <Nvua Xv> 8’U<

Fill C, =0,Cy =0 FER A3 =0,B5 =0,
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