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¥ —F  Euclid &= [E 5N 3
1.1 & &

JUM2ER— 1A & AT LR BETERCE | B RPHE R B R TR
TEENER, MEDERERNER.

JURT2E I R R , KBS A JLAN B B : 1) Euclid JUATT. EERHFFTEN
KBS T AENER , EH ARG T RN ZAE 2% PN E2FFRE.
2)fENTJUAT . 7E Descartes B T BT ILAIZ G, BRAITA T —FF B, /T UK
BT SR , 7T LA LVRBCE AR AR ST LAT 22 13848 9 TR, Wi ELRES AT STt
HA FESEERWER, i K& 5 Kl DA ENTRAZR. R
A B RHOH T AT R B, T 5 BB AL BT E. X EA R UK
SEFRTEAR. 3)BAILAT. LB B TREF R B HEMBEAE
R RBPEMR EBROANERRE. MO 2L ERSHRS RN
AR, Newton 1 Leibniz B ARS8 B B2 — L2 v i sk — 28 LA )
B, iR ATEE AR, R M TIL K E S . SR LA S 5 8B AR R
RIBH— [ THST R —— BT, Bty BB LT , R fRie 5 i e
BIRE4T. 4)Riemann JUT. 5) KEEMA L%, EFICERKBE TH
Jatgsr U BT RBR 9 4 = = MR, TR s B R R T 16 shindR
BEAIMIARE—-RINEZETR. %P ERHWAEANILME
MEBEMERARERBHAER. 7 20 2=+, Lie HS5MAIL
P HEERRT. ES, XMARRIUMEPHIRRZ—.

RATHVE EE R e LA, B RATR R AT e st AT TLT Y
TTE AR AL B S

1.2 &3 (motion)

LA E /R =4 Euclid Z5 4], B ,
E = {XT: (-11,12,1'3) | X; ER} (XT%/—F:\.X%%E)
E *Wjﬁ(x1 sy X3 ,xs)'%(yl ' Y2 ,ys)ZI'ﬁJE‘JEE}'% d %Xﬂg

d= (Zl(xl _in)z)%-



c 2. #—8 Euclid M S5RIMEZD

14
ap; 4ap 4

A =

Az Qp dxa|,

as 4ax as
TRA E PHZH XX, EXH
X = AX + B. (1.2.1)
F1.2.1 WARGATHERERRN

R

B 1.2.1 ARQ2. DREFLSEERAERTRERMAER A HERX
R, Bl

ATA = AAT = I. (1.2.2)
iE B
W (1.2.2) AR #(1.2. )FRR E KiE3h.
W& 1.2.2 E PHAEBSIME—18, RN E NISE3hE.

[A1 Bl} [Az Bz} [AIAZ A1B2+Bl]
o 1jJlo 1) Lo 1 ’

[A B}’l_ A" -A"B
o 1) [ 0 1 ]
HATE 1.2.2 oL, .
B (1.2.2)%0
detA ==+ 1.
#r detA =1, B BFR K BB B (propose) .
# detA = — 1, a3 FR N IEE B B (impropose) .

10 0 0
#mn, EHEES: A=10 1 0 |,B=|0|RIEEAFEE.
00 -1 0

A=T1,KBHHAFRE.
B=0,ashfR N IEZTR. BEAKIERERAGMERES.



1.3 @& - - 3.

@i 1.2.3 1) FrABH B NE SR NIER TR (RN 2);
2) PR FBHERT R |

3) A IEARB N T8

4) FTARERFRE, HIRER IR AUORE R A 12 3h i R

iE B%.

Euclid JUTRHHR E B3R T AR PR

1.3 )& (vector)

B, R4 Euclid ERIFH M E ST HE X.
EEFTHAEFENEN(P,Q)IP,QEE}=EXE PEN—T%EH
RKE~WF K
(P,Q) ~ (P,Q"),
RS o, 5
(P) =P, z(Q) = Q.
BHUER :“~ RN LR,
&P,Q,P,,Q/H(Jé&ﬁ.‘ﬁflu%(x1,-Tz,xs)T,(Msyz,ys)T,(-’E;,I;’I;)T’
(¥1:52,y3) "
(P,Q) ~(P,QN)iff ¥~ z';= y; — 2, 1<i<<3. (1.3.1)
EX1.3.1 ERXRBRH—TFNEBRI—-TER. (P, Q) WFEME,
BIM P B Q MBIt v =PQ, K
v, =y -z, =123 (1.3.2)
HEMSR,CH

U1

V =

Uy | .

H(1.3. )R8, A HRE RS RELRE. WUT LR, PO=PQ 4
EOEL T
\PQ 1=1PQ I,
H
| PQ /PQ (AHRMELTF).
#% PCE,/ROPXP ML ERE.
ot 6 BT S SUhNEE , B SR (R ) B TRenk , T R — MR M 2s



D4 % Fucid ZHSRIKES

WF—ANEF(1.2.1), MR B AR V>V = AV, B

v’ (21
v, |=A|v,|.
'0’3 U3
V HIKEE
| Vi= Vol + 0 + 4
. EEIFTAE.

PR AREER, SR
3
(VW)=V-W=W:V=> v,
i=1

HAEBE B T A%, HAF Cauchy-Schwarz A& .
IVI-IWIZV--W.
VEWZHKESRI, B TFTREX:
V.

w
VIl W

cosf =

W1
VEWIEXR, & W-V=0.
TR U=(w), V=(v), W= (w,) BN
Uy Uy Uj
(U, V,W) =|v, v, ws].
w1 Wy W3
ERREGMH) V,WHRBRV W HTRXEX:
(V,W,X) =(VxW)-X, VX.
A V=(v), W=(w,),l

U,y U3 v U3 U1 ()

b4 2

VX W= {

|

Wy Wi Wy, ws w; Wy

= ('Uzws T UsW3,V3 W — V1W3,V Wy — 'Uz'w1)-

BR
VXW=-WXV,
(Vi+ V)XW=V, XW+V, X W,
QAV) X W = A(V x W), A In&,
(VXW) L V,(VXW) ] W,

(1.3.3)

(1.3.4)

(1.3.5)

(1.3.6)
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(U,V,W)=0 HHAMNY U,V,WLHEMHExX.
(U, V,W)>0,%k U, V,W HEFHRE; (U, V,W)<K0,KU,V,W
REFHE.
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F YRR MNEA S, B AMRNWERLAAER—Ifi R 55
A FELUNRZIME g 28 . LA, TR0 3R V- T B 2% 15 2 16 Hh 4R — SR
J.

2.1 S HH &

T EIRAIBOR — LM

1. #%I=(a,0)BRE—PKXE,H B R=EFK C(k=3)BH P
x(t)
(1)
z(t)
AR H—4B8EE, : TRAMEP WSHK. &

dz(z)
dt

dP(t) _ |dy(z)
d(t) — de¢

d=(2)
de
m#FRhgk P(¢) R EMH (immersed, regular).
X BTE C* s, B 2 (1), y(2)5 () A kT ERES R
FRATTH b 2% A0 ke 5 B 1) BLAEL A R, TN BB BUR AR (REEFR A JLAT ik
2R). SXREM BT LA MR — A R TEZS ] 38 3, A R S 3 AT
LB T AR BB
e
0], Q(z) = [0 ]
0 0

#2.1.1 P,Q:R—R’:
R FRHEAANRINSEMEL. P(HORIEMK, T Q() R ENE, B A
dQ
*CF(O)—O.

P(t) = , a<it<b,

¢0’ VIE(a’b),

¢
P(z) =




2.1 S M <7

. & P: IR B—&SHihk. RITK
dz ’
E(to)

L) = |Rw) | = Pl2)

gg(lfo)
dz
H P(2)EE P HaET R . TS i—P (2) hBHK
% P(2) ol iis. n
IERATE P ()N RS B3, AR %
FRECR B [ B, S 1 B 0

R, P I>R(RD)KF—SHME, X 1>
R’ (R") R — ] i (BP— ] 33 i 1) B R ) , IR E2.1.1
X Rifis P E s (K 2.1.1).

I. % P:I=R(R"),P: >R (R RFKSHKML. &M FIE
(diffeomorphism) ¢ : I—~1 18 P=P- ¢, ¢ /P B P WS HTHATR

3% (parameter transformation or change of variables). IR ¢” >0, MFK ¢ 13

g M.

$: 11 RN FIE, IS ¢ A5%, H 6, 6 ' B R W4T

MIXERDEH P(1)5 P(DER R (R WFERMRK. AJLTE
KEMR—FML. HW,HROEXTURATESEETR . SHEHS
HSHMARR N — N EW KRR, S TFHRENRROEM AR I— K (EM)
(EBH) M.

Bl2.1.2 X v,v€ER(R"), &

P(t) = tv + v,,
W P()IERMHEANY »40. XR—KHZE.
 #12.1.3 [ ( circle) 5 ¥R E£R (helix)
P(t) = (acost, asint, bt), a,b,t € R.

Hrfp o® + 6270, P(¢)IEN.

5=0,%4% a WE.

a=0,H.

Bl2.1.4 phR

P(t) = (4%, %)

W2 P(0)=0,FrLARIEIER M, B ¢ =0 b — MR A (cusp) (LK 2.1.2).
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MBI2.1.1 B2, R FR—KETLURRIS
1 S, B WA LR EMR, B HR—ERIE
NE. EA MBEFER G EMEES—TEX.
> — B 2.1.1 R 58 CHRIEMME, MR
EELE-NBSEOTRER

xz = f(¢),
y=gl(¢), t€(a,b),

z = h(t),

E2.1.2

HEARFTHIER:

(1) f,g,h€C(a,b),HH k2=3;

(2) P:(a,b)>C,t¢ F—’(f(t),g(t),h(t))‘ﬁﬂﬁﬁﬁ——ﬁg;

(3) ZEHEXY € (a,b)EM.

E2.1.1 ANENSEHMSR A E X, RAER H BP {5 157 26 69 il 28 2847 |5
S' MARENSH L. FXL LR LHFXEEEESE, WS REHN.H
HEMATEESRRE. BRTEREX2.1.1 IXAAE, Ri1LHE—
ME—IREIEX.

EX2.1.2 R HEE CHRNEMMLE, MRHETI&L.

A1) FER F—IRENSHML(C | &

C=UZ¢C;

(2) # o;(£)5 o (£)ABIH C, 5C, WEMSHEHFE. WE C.NC,+
DM e, ()5 o (¢ )RMFE C.NC;, EMHE—NENSHATS:.

BRAEN2. 1.2 HH T —HBIEN KM E XL, HEaBESFRRHHBIER,
B BRI BASN , A3 9 IE T B 2R A5 2 X 2.1. 1 BOBHER.

22 - MK S H

B C W—NENSHHBR
F(2)
g(t)
h(t)
Py, PL€C,Py=P(ty), P =P(1), H¥ 1,<t,. TR P, £ P, HAIRK
2

x

y ’te(a9b)’

P4




