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MAE 1. REREEFAR u = (u,ug, ug), v = (v1,v2,v3) € R?,
(A) MIAE u v BME u A v ZOBRRERMA?
(B) TS u B v B4 uAv Fl u, v ZE HEES
(C) M unv WRER u v FEOREZMETERR?
(D) & uAv 8 v Au ZREEZERRAE?
(E) EAE u v 77, BE uAv GEHE?

fiE.



3 THENER

o E— PRz AR, HRMER T E—EERMKGEZ2EA at) : I - R®, AIRIDEEERZHL,
ZEEMRELUIR B2 B ERDEE 28R a(s) = a(t(s)) : [0, L] — R? Fox. RAEERINE
B2 a(s) ERibFR Bl RRERAE,

ETRBFILEHR o' (s) RERRERIEFREEFFEDHIA .

T& 2 (B 17,18 H).
(A) TR t(s) == o/ (s) REMIE o 7F s BH B4247E % (unit tangent vector)o
(B) £% k(s) = || (s)|| BHfF o 7 s &K &% (curvature)o

W t(s) = o'(s) BEMER, FrLL [[o(s)|| HERROBZEMUIAERR s LRI AN, BE
Z, k(s) TE L H AR AE AR SR Y BB AT B R i R B B U AR

B8 3 (% 17 H). (Al) BBEREFRRERS; (A2) K&, HZRRRR 352 M i AR R E R

fiz.



HRAEBRREE s € I, o'(s) # 0, Wt IRRHRATHZEREIES. EFF, KBTI EHS,
WHEK t'(s) = o(s) = k(s)n(s), HF n(s) BZEHEFOEMAEE, KR o (s) - o/(s) = 1, /FF
o (s)-a/(s) =0, FilL a’(s) Fl o/(s) AEERE; 152, n(s) # t(s) AHEEE.

T4 4 (B 18 H).
(A) BAIME n(s) BEME o £ s BN 5% = (normal vector),
(B) BEAIFE b(s) = t(s) An(s) BE a(s) s BH Xik@E (binormal vector).

REMRSECHR ofs), K EATEREERFEE {t(s),n(s),b(s)}, ER— Flakit
HEAR#EE @ E (orthonormal vectors) , 85 a(s) B F#HAER (Frenet trihedron; moving
frame),

E—HEE {t(s),n(s),b(s)} EIHE R &R R F EETE T — 28T
T& 5 (B 19 H). € s€0,L],
(A) HEMYIAE ¢t HEAEAE n FRETEHES %575 @ (osculating plane)s
(B) HEEME n HEMRIEEE b FrRETE#HERS Z-F& (normal plane),
(C) mEfIXREAE b HEMYIAE t FrRERYFEER 3@ (rectifying plane),

RERMELER Y BREAYTIAE t(s) = o (s) FMSEHHHEMRERRE b(s) EM—R.
R b(s) REMFE, Arll b'(s) REEMARTE s MHDRBEZ P a2 bR, mik

b'(s) = t'(s) An(s) +t(s) An'(s) = t(s) An'(s),
FRLL b(s) TR t(s), EE b/(s) 8 n(s) 47, ML FEZ
%A 6 (% 18 H). I r(s) BE als) 7 s B 2% (torsion), EHH RS b/(s) = r(s)n(s).
AT, USRS,

rl[l[l

. HIR2RECHBIESOUR, /FERBEEH b/(s) = —7(s)n(s) i



B 7 (58 22 H). BEEER (helix)

a(s) = (acosf,asinf,b ) ;s €R,

C &

Ql®w

Hoft @ = 0 + Vo B ou(s) VBTN . LAV B BRI R R AR () B
HZE 7(s)o

fiE.



4 HHRRETS WA E

HARE IR EMRZELLE R® HrAYTE A AR ARER A B B R AR . BRER  RIFTE R A G &
5 WEBIEZE (£(5), n(s), b(s)}, RIVEE t(s) = s(s)n(s) 5 b(s) = 7(s)n(s), TEE
#E n'(s) AR KB n(s) = b(s) At(s), ATEL

n'(s) =

Rk, BATRILHE {t(s),n(s),b(s)} ¥ s RyEEEEIR B LU AR Ay AU =K

MR t

< - . 1

| n n (1)
b b

LR AERE, B =i, TORRRE - RERE EEREEREENEY: Fd (bending
— curvature) B 324% (twisting — torsion), B2 b, DUT E H K8 i ZR B AR B B, 36 A
{8 &5t 2 R ez i A A R BRI -

T3 8 (HiREEmEAREHE Fundamental theorem of the local theory of curves, £ 20 H).

(A) Btk (Existence): FAEXIBEHH k(s) > 0 8 1(s),s € I, AIFEEERKLESH G
a(s): I — R #15 s BIEZE, B H x(s) 8 7(s) DBIEhkRZ 28R,

(B) Al (Rigidity): EMHERIERDGE2 IR a, HE o BA—SAHhZSEHAKE,
AR i AR ZE— (8 RIS (rigid motion); #EFZ, FE—MH R® HAHK £
(orthogonal linear map) p, ifi HLILBRETHY 472X A.E (positive determinant), LAKk—{E#]

ZEcllfa=poa+c
HEI 2 8 YEHREEE, FJLBE do Carmo EAHE 315-317 HREAMELIRE 21-22
HAERIMLRS < e 8EW. A FflEmL, [ERA L& MR ZIEHR + ZE .
(A) B%, 1€ (1) XFEEA {t(s),n(s),b(s)} BEAMREE, HK, & (1) AL E2HEER
FaEhs A (1) RS —RR M S HEM T x RO By #4548 & (initial value problem),
M IR YRR 53 T3 AR B AT SR I 0 0 77 R AR (B R RE R A e M — .
(B) BHARIMEEEGRL, 572 {t(s),n(s),b(s)} & {t(s),n(s),b(s)} B o & o FHIEEHEZ
8, FE THA T
d _ _
7 (I6(s) = E()[I” + [In(s) = n(s)|* + [Ib(s) = b(s)[|*) =0,

EECHIIATELE t(so) = t(s0),n(so) = M(se) B b(se) = b(so) A% {t(s),n(s),b(s)} €
{t(s),1(s), b(s)} EMAIEENEILER IR



