201649 H24 HARMAG2 (BRMZBIEY) RELR 1

§1. N N JUER%

DUFClE, n XJt Euclid 22 R® OJtlE n MOEH 2RIz DE LTRT LTS, T
Thb,

R" = {(x1,29,...,2,) |21, 22, ..., 2, € R}
ThH5.
WAETICHNLEBIEFICRICEZ L2 TH-o 7. D70, LTI 1 ZBDOGE
) EICL LY. T5L RICMHEZ & HB%E ZXA»S RNODFERDZ ETHS. ZC
TIX, nZ 2 FOBEREE L, Klho R ~DE/, $hbb X7 MRS ZE2 X5 . &
B, X7 MVEBIBICH LT, RICEZ & 2B%50% A h 7 — B E ).
fRXM I TERSNLRICEZ L 27 PUVERIE T2, DL E, fI3 ] TERSINE
nAHDBIEL f1, fo, ..., fo BT

f@) = (f1(8), fo(8), - fu(t)) (L€ T) ()

EERTILENTES.
gb I TERINLRICHEZ & BT FUEBIEE L,

9(t) = (91(t), g2(1), - -, gu(t)) (L€ 1)
ERLTEL. RUIEFRT7 FPNVERTHED6, | TEEINL R IEZ £ 57 FVIEEBEL
f+g%
(f+9)#) = (fr(t) + g1(t), fo(t) + g2(1), - - -, fu(t) + gu(t)) (t € 1)
WEDEDDL I ENTES.
F,ck [ CERBINIAN T —ERKET 2L, RV ICEZE £ 2 XT FIOVEBIE of %

(e)(t) = (e(t) [r(t), c(t) fo(t), .., c) fu(t)) (L€ 1)

WL DEDDIENTES.
B, R OBMENTELZ WS L [ CERINI AN 7 — % (f, 9) %

(f,9)(t) = (f(t).g(t)) = f(t)'g(t) (teT)

CEDEDDL I ENTES.
$7, [ CEBI N RA 5 — MR f| %

L@ = [LF @O = V@), f(1) (teT)

WKEDEDBL I ENTES.

R2 Iz & B5R7 P VEBEEICH L CRABEE VI b DEEZ DI ENTE S,

9, REOAEICOVTERE 5.

a,b € RBZZNZENHERDPS a, b NP ) HEHRT PNV EARBRTIELILTE. ZDEZ, alkd
DI a x b € R3 & a, b DI PATRGAIIZER T PV T, a, b DI AT TR OLEEIEIRD (1)~(3) %
AT EIICEDLND.

(1) axblda b ERT 2.

(2) [|la x b 13 a,b% 23 LT 2 PATVIAIE DA,

3)axbDAIZIZaPbICELELLHIICHIMKETZ LS, HRIPEGRE.
7L, 0<f0<7m&T 5.



§1. X7 b+ OVEBIEL 2

e1,62,63 % REDERRZ PV ET B, T4abb,
er = (1,0,0), es = (0,1,0), e3 = (0,0, 1)
ThH5H. LSHOONEHFRE W) BEERZEATES L
€1 X 69 = €3, €3 X €3 = €1, €3 X €] = €9 ()

D3 Y 7.

EBE a,bceR}ETHE XD (1)~(3) D35 7z,
(1) axb=—-bxa.

(2)keR ETHE, (ka) xb=a x (kb) = k(a x b).
B)ax(b+c)=axbt+axec (a+b) xc=axc+bxec.
a,be R

a = aje; + azes + ases, b= bie; + baes + bzes

LETILNTEL, COLE, FOEME () X,

a x b= (are1 + azes + ages) x (biey + baea + bses)
= (CLng — agbg)el + (a3b1 — albg)eg + (a1b2 — agbl>63

= (a2b3 — agby, agby — a1bs, a1b2 — azb1)~

ST, fgZXM I TERINIZR]IMEZ E BT FVEBIKE L LD, 2DLEE, I TEEIS
N7R3IEE EDZXT PVIEBIE f x g %

(f xg)(t) = f(t) xg(t) (tel)

WCEDEDDLZENTES,

B, f2XHE T TERINL R ICfiz & 57 MUVEBREEKE L X 9.

[ DEICRENTODLE, K fi, fo,..., [o D3] OB TGS 51X, [ 13 T TR AIHE
THBENTH. ZOLE, [ TEBERINLRICHEEZ £ BT FVERS f %

F1@) = (1), f5(8), - fu(®))  (t )

WWEDED, f'2 fOMGTENT. 2DXKIIT, X7 FIVIEBIB DM E T HICE Z UL L v
DTH 5.

TR fgZXM I CHMaHEEZ RV ICEEZ & 27 MVIEBIEE T2 L, RD (1)~(4) ¥ D
7=,

(1) (f+9)=1+7.

(2) cZ I CHWOVIBERAA 7 —EBEET 5 &, (¢f) = f +cf.

(3) (fr9) =(f"9) +{f.9)

An=3DLZ, (fxg)=fxg+fxg.

SERE (1) OIS A, MO OBIBIER TGS X o,

(2): BAMRICE 2, ROBIER I OIUL Lo,

3): f.g ZZNEH

f<t> = (f1<t),f2(t>, . '7fn(t))7 g(t) = (gl(t)7g2<t)v ce 7gn(t)) (t S I)
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LRLTHEL L,
(f,9)'(8) = (f(®), 9 (1))’

1(0)g1(t) + fo(t)ga(t) + -+ + fult)gn(t))

= (fi®)gu( )gn (1)

= (hH)g:1 () + (f2(t)g (t))' + (fa(t)gn(t))

= (fil®)gr(t) + fr()gr (1) + (f, Um@+h@%0) o (Fa®)gn(t) + fu(t)gn (1))
= f[it)gi (1) + f2(t)ga(t) + Fa®)gn(t) + fr(t)g U+ﬁ0(ﬂ+m+h®%@

U%%ﬂﬂﬁ%ﬂﬂﬂﬁ»

U 9)(t) +(f,9) ()
Lo+ {f9) @)
LT,
(fr9) = (f9) +(f.9)
(4): AT 20U K v, O
X7 FUEBBOBETICOVWTHEEZ L) .
f ZBAXI [0, b)) TEZS N R ICfEE £ 27 FOVEBISE L,
f(@t) = (f1(@), f2(8), - fa(t)) (L € [a,b])
ERLTEL.
S o for MHT%\ﬁﬁﬁkgt/f Dt € R" %

[ o= ([ 10w [ s 100

WKEDED, IN% fDa, b ICBFZER/TEN). ZDEE, fif]a, b T
W
A 5 —EREB D EE D DFIBEIZR 7 b OVEBESOSE I b AR D 72D
T/ f, g #PHXM [0, 0] THEOTEER RISz &£ 27 PUVERE L T2, 20L&, KD
(1), (2) 237 b 72>

W o= [ o [ oo

(mceRk?%kz/@ﬂ@ﬁ:c/HMﬁ

f ZEAX [a,b] TR AIEEZ: RMICMEZ & 27 MVEBAEE T2, 2D EE, [a,b] TEEI
NRICflEE £ 27 POVIEEISF %

/f ds (t € |a,b])

WCEDEDS. % fOLERT EVT.
R FDFEAREIH LD

&
I
&
!
&t
o
[Y.t

F'(t) = f(t)  (t € [a,0])

b
/f@ﬁzF@—F@

W 7o, HIZ,

DD 72D
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fERE 1
1. RTERINIZRAIMEZ L B2 FVIEREE f, g # 2 Z

ft) = (t,1%), g(t) = (*,1") (t € R)
WEDEDS.
(1) (f,qg) 2K X.

2) / 1F(t)de %3k &

1
(3)/<f+g)(t)dtw‘w);.
0
2. R CERINA R IflZ & 57 FIVIEBEE f %=
ft)=(t,1%,¢°) (teR)

ICEDEDS.
(1) fx fraEko k.
(2) (f < [, f") Z2KRD X,

3. f ZBHXM [ CERBINMOEEL X7 BB E T2, Dty e IDFAEL, I TERE
ENTAH T —EBIEL || f|| 25t = to TIRRF BN ERDR5IL, flty) & f(t) IXIERT
52t RRE.

4. f2XH T TEZI NI ATRER X7 P VEBIE L T 2. || f|| DEBBIE L 75 5 720 Db
PP, BEDOt e TITH LT f(t) & f/(H)PERXRTEILETHS I LERE,

5. f ZX[H I CEFRS NI 2 [ REZ: R3ICHlZ & 5 X7 FOUEBISE T 2. I CEHES N
e A7 — BB c(t) FAE L  ERD t e TITHL T

f1(t) = e(®) f (1)
WY IDB G, fx fIRERY ML, Thbb tICEFELRGRZ PV TH 2 T L RRE,



§1. N7 b OViEBEI%L

1. (1) £7,

X T,

(2)te0,1]DEZE,

X T,

(3) EFEEIRT 5 &,

(f x (@)

RE 1 DRE

g (t) = (3%, 4t%).

(f.d)(t) = (f(t),q'(t))
= ((t, %), (3t%,4t7))
=t-3t* + 12 - 4¢°
= 3t3 + 4¢°.

IFIIE) = V22 + (2)?
=tV1+ %

/01 I1£11(¢)dt = /ltmdt

o]

2v/2 — 1
T

(t, 12, 1%) x (1,2t, 3t%)
(-3t — 32t 8% 1 —t- 3%t -2t — 12 - 1)
(t*, =2t 12).



§1. X7 LRI 6

(2) (1) DML D,
f(e) = (1", (2t), (3t%))

= (0,2, 6t).
X-oT,
<f X flvf”>(t) = <(t47 _2t37t2)7 (07 276t>>
=11 04 (—2t%) -2+ 1% -6t
= 213,
3. £7,
(A7) = (1Y
=(f, )+ 1)
=2(f, f).
WEXD, [|fIP1Et =ty TRRELIEIRNELRED 5,
d
0= G,_, I
= 2(f(to), f'(t0)).
Lo,

(f(to), f'(t0)) = 0.
Thbb, f(to) & f(ty) IFEXT 5.
4. T, ||f| DEBEECH B LARET B &, || F|? b ERE
£ T,

0=(IFI*)
=2(f, f).

Lihio T Dt e TITHLT

(f(), f'(t)) = 0.

Thbb, ft) & f(1) RERT 2
ORI LB TELD S, LED e TSR LT f(1) & f/(1) DERT 2 LIRS
T2 L, ||| e,

5. KELD,

(fxf)y=fxf+fxf"
=0+ fx(cf)
= 0.

XoT, fx ffOBRTIZERELRZD5, [ x fITERT B,



