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1 B/ migiEeE  HiE

[ BRI AZ2 4 E (intrinsic property) HEHHE EH (Theorema Egregium)o
[ R T e AN E

2 HEANZENEE (5 235 H)

TEZ RIRTEE R, B A E A0, #R2 R B RS Hfl] A B A3k ) S A i o 2 il TR
A5 T RS AR . T AT | — (A B E RS T BT AR A A6 (intrinsic)
HHE,

fBEERREMEE S, ) x: U C R? —» S BHEN—E2E8X, £ x(U) LFE FHIER
(trihedron) {x,, x,, N, BULUT R 25 A LSRRI RIS, T/ | SRS
Hou, TIE 2 HIEREE )

Xyu = 11Xy + 5%, + eN
Xy = Llyxy, + 2%, + fN
Xy = L%, + 3%, + fN
Xyp = 1%, + 2%, + gN

N, = anxy, + azx,

L Ny = apx,, + anx,

EIREIEEEE T80, 5,k = 1,2 7R ERH AR, B85 £ 247 % X3ei% (Christoffel symbols).

ij)
FERFRS, BERBZFERARA, F1I0: 7€ xu, = X, B o
BAEEEN T kit

(A) W2%H x, A
W% x, WA:
(B) Mi@% x, AE:
g x, WE:
(C) Wmig% x, AE:
g x, WE:

FrLL ) AL 2 A — B AR R B RE,




HBZ LR AR

(XML)U - (Xm;)u =0 Alxu + ley + ClN =0
(va>u - (Xvu>v =0 < A2Xu + B2XU + CQN =0
(Nu>v - (Nv)u =0 AgXu + BgXU + CgN =0

:/H\:EP Ai> Bi> Claz = 1? 27 3 XEE Ea Fa G> e, f> g &;E\:%uﬂﬁi%ﬂ_‘_\.o @% {Xu, Xuy N} %ﬁ‘l\i%ﬁ’ Fﬁ‘l«\/{ Az =
O>Bi = 0702 = 092 = ]-72a 3o gﬁé{iﬂ%%ﬁ 71{% (qu)v = (Xuv)u Eﬁﬁﬁﬂ (thu + P%1XU + eN)v =
(Mhx, + 3%, + fN),, BRAMSHTERANG A (1) REHk, ETUTHE:

(A1) B x, RE, BE (T7), + 1T + THT, + earz = (Dip)y + Tolyy + Thley + faie
= eaiy — fan = (Flg)y + [Ty + Tl — (T — T, — T = FK

(B1) B x, NRE, 53 (F%)v + F%IF% + F%IF%2 + eazp = (Ffz)u + FbF%l + F%2F%1 + faae
= fay —eaxn = (1)), + 1T, + THT5, — (T)y — T1lT — ThI5, = EK

(C1) BZ N RS, B8 e, + T} f +THg = fu + The +T% fo
= ey, — fu=The +Thf —ThHf —Thy

(A2) Bi% x, WIRE, B (D) + Dool'y + 1515 + gann = (Ig))y + 5 iy + T35y + fanse
= faiz — gann = (Tg)u + Tpl1y + 15,5 — (U31)e — [T — I35 = GKG

(B2) 8% x, WHREL BE (T2). + Tl + T5,05 + gan = (T35)), + T3 1% + 1515, + fase
= gan — fas = (I%;)y + T3 T + T515, — (5)u — [Ty — I35 = FK.

(C2) BZ N MRE B2 gu + The + 15 f = fu + T f + 1310
= fo—gu=Tae+T5f —T5 [ — T30

(A3) BI%Z x, WIRE, B2 (a11), + CL11F}2 + CL21F%2 = (a12), + CL12F%1 + @22F%1o

(B3) BZ x, BIREL BE (a21)e + a1l + an T3 = (ag2)u + a12l'3] + agel'ge

(C3) Bl N WRE, BE an f + a2g = ane + an f, B—HEER,

BT LR BE T — (B AR EH.:

1 (RHHEYERE (Theorema Egregium), 5 237 H). Rz K ERHRENERT 2~

ZH:



. A 0 = LTl oR g RN TR, FI0 R PR, B B0 R
R JRERREE, (R IR AZEM R (EHEEER.

3. [FRRRmRRE, BB (M, ds?) ER TamR B % & (Riemannian geometry),
FEW B LNAR/NEHBEIRZEFT N C M WRABE TAMEM (submanifold geometry)o

3 HiEmEAEH
Ik, (A1) (B1) (A2) (B2) ElEEREIEE, KFBZ 554 (Gauss equation):

€g — f2 =G ((Ffl)v + Fill—‘%Z + F%1F32 - (1?2)@& - F%zrfl - F%J%l)
— F ((Tp)u + Tl + 515 — (P1y)e — DTy — TH)

M (A3) (B3) FERFKILEER (C1) # (C2) KL, EMMEAEREE T (Codazzi

equation):

€y — fu= 1—%26 + F%zf - F%lf - 1?19
Jo—Gu= F§2€ + F%zf - F%lf - F%lg°

M REAEEEMNZE: BEREE U c R? EAERE E,F,G,e, f, g, =B EELER#
BS:U )5 cR WEARE—EARE I = Fde + 2Fdud + Gdo? TIE=EARE
O =edu®+ 2f dudv + gdv??

HRTE R R SR AIE: 8 A R BE R Bt 5 — B A BRI R, INEE A EE
BRE, EANERBHE > EME B RETER AR, 2R, E=EIENZEAERE
JBLUE S EEAXEHRN D EE M, HFfE =GR E R RN A 72X (compatibility
equations).

Ml EREEEERMNE: RT DAASRNEAE SRR, BEEFHERERS T HREEE
R ERANEEE? EEMAENGRNT:

T3 2 (R EREAEE (Fundamental Theorem of the Local Theory of Surfaces), 28 239,
317-320 H).

(a) 4t (Existence): ¥ E > 0,F,G > 0,¢, f,g REEREES V C R? LRAHERHMSH
R, BECEAFEREME S AR, TERAER UKk EG - F? >0, MEHEE g V,
FE U CV BUMER x: U - x(U) c R® #HETFREE x(U) M E,F,G BE—EARR
HITREL, e, f, g BB ZEARXRIREL

(b) Al (rigidity): @R U =2 23849 (connected) MAMR x: U — xX(U) C R® B4 —{H
R RIBAG R A E ARk &S, RIFAE—(E A4t (translation) T MUK —{E R3 HFRyRME

IEAT#H#E (linear orthogonal transformation) p & X =T o po x.



fife%: HEARFHE

DITN#EAEITIE (A1) (Bl) (A2) (B2) (RILEE: & Ex(Al) 8 Fx(Bl) mEML, G2

EFK = E ((T'y)u + Mol + 505 — (Thy) — T — D1 TS,)
=F ((Ffl)v + T, + T35 — (Th)u — Tl — F%2F§1) o (2)

S, LB, = LE,, 55
(Pl B+ LBy + (T),F + T3 F, = (D)o B+ T By + (Thy)uF + THE,,
g E,, B, F,, F, BARRAREE

(T1)eE + T4y (2ULE + 2I5,F) + (I5,),F + 7y (T5E 4+ I, F + I, F + I'1,G)
= (T})uE+ T, (2THE 4 2I5F) + (T)uF + T3, (TL,E 4+ TLF + T F +T1,G) o

FRh, A G REETT LG, MRS E FEEEISA8, BEE F EEESAS,
REBHEH (2) RE2—H.

WS, HORWATINYE By = Ev, Fuy = Fou, Guw = Gy, 2RI (A1) 8 (B1) %
f&; (B1) £ (A2) E{E; MKk (A2) # (B2) &,

DIFAE (A3) (B3) RBFEIIEE (C1) (C2) RBSFOTSE: HAEED ¢ = 0 SER

0 0
<quva N> - <Xuvu7 N> = _<qu7 N> - <Xmu Nv> - _<Xuv7 N> + <Xuv7 Nu)

ov ou
o (0 o (0
- % (%(X’UJN) - <XU7NU>) - <Xmqu> - % <%<XmN> - <XU7N’U>> + <XuvaNu>
0 0
= _%<Xu>Nu> - <quan> + %(Xuan> + <Xuv>Nu> = 0o
F3, Cy =0 FER
(Komes N — (s N) = =0 (360 N — (s Nu) 4 2 (360, N} + (0, Ny = 0
VUU Y VUV - au VY u VU u 821 V) u VU v/ — °

FH—TiH, FHHE Ny — Ny, = 0, 2% x, BEREREE

0 0
A3E + B3F = <Nuvaxu> - <Nmuxu> = %<Nuaxu> - <NU7XUU> - %(Nvaxu> + <Nvaxuu> =0,

B Ny — Ny, = 0 2% x, REREE

0 0
ABF + BBG - <Nuvaxv> - <NUU7XU> = %<Nuaxv> - <Nuaxvv> - %(Nvaxv> + <Nvaxvu> = 0o

Frll Cp = 0,05 = 0 FER A3 =0,B5 =0,
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