oy fal (=) REEEE THE) T

5% 4 TRE LKA

1 B/ rpsE2EER

[ BRI AEME (intrinsic property) BEITH#E EH (Theorema Egregium),
[ SRaah R A e,

2 HHEAAEEE (5 235 H)

TEZ NIRIEEN, TSP Er e, 2R MEEdE R HhoF] B A7 vk m &R o e 2 th g ih
AT R ER S, SR R~ EEEEREMEN T mTHEE M A £ (intrinsic)
HHE,

fEEERFIEMEE S, ) x : U C R? - S BHEN—EZ2EX, £ x(U) LEE FHIER
(trihedron) {x,,x,, N}, B&LIT 225 HEESTEREHEERRN(GEEREE, TF 1 HERE
H ou, TE 2 HEREEH v):

(

Xyu = 1%y + 5%, + eN
Xy = Lhyxy + 2%, + fN
Xpu = L%y + T3,%, + fN
Xyp = 1%, + 2%, + gN

N, = anxy, + aax,

L Ny = a19x,, + axnx,

EUREOECER T, 0,7, k = 1,2 R ERE ARG, B8R LEZM % Rk (Christoffel symbols),
B, BEREZERERMGR, B0 1€ x4, = x,, B o
BAEEER I} K

(A) ME% x, R

Wig% x, WEA:
(B) Mi2% x, NHE:
g x, R
(C) mZ% x, RHE:
g x, R

FrLL T AL 2 A — B AR B RE,



HBZLUT R R

(qu)v - (Xuv)u =0 Alxu + lev + ClN =0
(va)u - (Xvu)v =0 < AQXU + BQXU + CQN =0
(Nu)v — (Nv)u =0 AgXU + BgXU + CgN =0

Hep A, B, Cii=1,2,3 % E,F,G,e, f,g REWH TR BB {x,,x,, N} $ERL, ALl A, =
0,B; =0,C; = 0,i = 1,2,3, BHIRE: B (X))o = (Xuw)u BEEE (T1,x, + THx, +eN), =
(Tlyx, + T'hx, + fN),, BRMSEFRESRAEA (1) X80k, ETUTHE:

(A1) BIZ x, BRE, BE (T1), + T1Ti + THT, + earz = (Tip)y + Tl + Thley + faie
= eaz — fair = (Flg)u + Tl + Tl — (D)o — T1 T — THIg, = FKG

(B1) Bl x, HUREL, B8] (7)), + T1 T + THI5 + ean = (TT,)u + Tiplhy + I3, + fazie
= fan —eax = (T}), + T T, + THTS, — (T)y — TRl — ThI5, = EK

(C1) BZ N W8, BFl e, + TLf+T39 = fu+ The + T3 fo
= e, — fu=The+ThLf -Tif —Thyg

(A2) BI% x, FIREL, BE] (T3y)u + T3olhy + T5,T% + gan = (Th))y + T 11, + 15,15, + fars
= faiz — gan = (Toy)u + Tty + 15T — (T)o — [y T — 515 = GK,

(B2) % x, KRE, BE (15,), + ThlT, + 505, + gaa = (T5))y + T3 T, + 5,05, + fase
= gas — fag = (T%;)y + T3 1'% + 15,15, — (13,)u — 5ol — I'5,1%, = FK,

(C2) B N BR8, BE g, + e +T%f = fu+ L f 4+ T2 0
= fo—gu=Tae+ 15[ Ty [ — T30

(A3) BZE x, WREL BE (a11)s + anlly + anTly = (a12)y + a1} + a0l .

(B3) B%Z x, BREL BE (a21)0 + a1 + a1 T3y = (a2)y + a12I'% + a290590

(C3) BE N WRE, B2 a1 f + ang = ape + asn f, ER—MEEFR.

BHTIEE LR BRI T — (8 AR E .

T2 1 (EHEYEE (Theorema Egregium), 5 237 H). &R K ERERENEETZ—
e ER AN &,

ESCIR



3. BiiE 0 = 1200 Sy RR—ENFER A &, G0 RS SRR . AL B8 AR R 2
JRERREE, {E2 i ISP ARZM R Ry hEEE .

3. RRR MR, BB (M, ds*) ER TaamZ B /% &£ (Riemannian geometry),
HEWEVER/NEEBEIRZEMR N C M R TRM AN (submanifold geometry)o

3 HimEmwmEATH
HIE L, (A1) (B1) (A2) (B2) EMEEREHEE, RMABEZ 577 (Gauss equation):

€g — f2 =G ((1—‘%1)0 + FhP%Q + 1—‘%11—‘32 - (F%Q)u - 1—%21—‘%1 - F%QF%)
— F ((T1)u + Tl + Tl — (Ty)y — T3 Ty = Ty,

M (A3) (B3) ERFKILEER (C1) 8 (C2) R, EMMEARERBE TEH G (Codazzi

equation):

€y — fu = F%Qe + F%Qf - Fhf - F%lg
fo—Gu= Féze + F§2f - F%lf - Fglgo

M mEATEEMNE: BEREK U c R? TWAHEERE £, F,Ge, f,9, REGFIEIERIRH
B S:U g e R HEEEE—HEARE I = Fdu® + 2F dudv + G dv? TIBEZEARXE
I = edu? + 2f dudv + g dv??

HRTE AR SR AIE: HE S R BE R ot 5 — B AR B AKX RE, IIEE FIAsEE
B, BAERBHE ERERIT A RETER AR, iR, E=EAEAZEAEHE
BLLEAEMEEARANERNLEEZ G, BMRE=EGEABRERD 485 52X (compatibility
equations),

R EEEEMRE: RT LRSI EE S ERN, BEEF RS T AREER
R ERARNEEE? EFEMENFBROT:

32 2 (R HEREAERE, 5 239, 317-320 H).

(a) B (Existence): 5 E > 0,F,G > 0,e, f, g REERHES V C R? EWAEAHSH
B BREBGEAER B E R AR TERAERX UK EG — F? > 0, BIEHER ¢ € V,
BEUCV BUMER x: U — x(U) c R FRIEAME x(U) ML E, F,G BFE—-EARK
HITREL, e, [, g RE8 —EARKRIREL,

(b) Al (rigidity): #I&R U =2 2849 (connected) MHAMWR x: U — xX(U) C R® B4 —1H
T R R GRRY AT R R IR &, RIFEAE—M8 F-#58edt (translation) T DUk —18 R® FEg#RE
IER & (linear orthogonal transformation) p £ X =T o pox.



i e%: HEEARIFE

DI EAETGE (A1) (B) (A2) (B2) RIFHE: & Ex(Al) 8 Fx(B1) mEML, G2

EFK = E ((Ply)u + ol + D05, — (Thy)y — [Ty — T3 T5)
=F ((F%I)U + F%IF% + F%1F§2 - (Ffz)u - Fbrfl - F%2F§1) ° (2)

(C1)oE + T By + (Th)oF + T Fy = (T)u B+ DBy + () F + T Fy,
Bk E,, E,, F,, F, IARAARESE]

(T1)oE + T (20 ,E + 205, F) + (I5)), F + I, (T E + I'5,F + I, F 4+ I7,G)
= (T}y)uE + T, (2T E 4 2T5F) + (DY) uF + T, (TLE 4+ T3, F + T F +T5,G)

bR, A G RER TSR, TS P OEEES08 BEeE F EEEESEE, #
GRHETH (2) ARz —H.

WME 2, HORWATINYE By = Evu, Fuy = Fou, Guw = Gy, 5518 (A1) 8 (B1) &
f&; (B1) £ (A2) SE; MUK (A2) B (B2) 1E.

LUF#EE (A3) (B3) RIBFRIZEE (C1) (C2) RBFHISE: EARERS ¢ =0 SER

0 0
<quva N> - <Xumu N> - _<Xu1u N> - <Xu1u Nv> - _<Xuva N> + <Xuva Nu>

ov ou
o (0 o (0
= % (%(Xual\n - <XuaNu>> - <qu7NU> - % <%<XuaN> — <Xu,Nv>> + <XuvaNu>
0 0
= _%<XU7 Nu> - <qu7 NU) + %(XU, Ny) + <Xu1)7 Nu> = 00

R, C, =0 FER

0 0
<XUUU7 N> - <Xvu1)7 N> = _%<XU7 Nv> - <XUU7 Nu> + %<XU7 Nu> + <XUU7 NU) = 0o

SH—7H, HHE Ny — Ny, = 0, FEH x, REREE

0 0
A3E + B3F = <NUU7XU> - <Nvmxu> = %<Nuaxu> - <NU7XUU> - %(Nvaxu> + <NU7XUU> =0,

I Ny — Ny, = 0 Wi8% x, REREE

0 0
A3F + B3G = <NU’U7XU> - <Nvuaxv> = %(Nuaxv> - <Nuaxvv> - %(NQHXU) + <NU7XUU> = 0o

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



% 1 HRR REE

1
Fll
2
Fll
1
F12
2
F12
1
F22

2
F22

1
Fll
2
Fll
1
F12
2
F12
1
F22

2
F22

T EG - F?

~ EG - F?

~ EG - F?

—-F F

-F F

—-F F




