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(1) FME L1781

X7 RV oa,b OIE (ZFE) aAb ZROLIICEFRT D, AT T = v P EHite,

aANb=—-bAa (10)
KT DHEAILRDENI Z LD T, MUY MOAEIL, ana=0 THD,
N7 MVZERR AV, AEZEREVAVE LT,

a,b eV , aAbeVAV

ToHbD, 3OULEDIHFE arnbAcA- IZOWTIE, BRI O TEZTIIL &35,
Enm2 o ANEZHE W) Z EITBREIEORE A GERIITO) ZETHHIND, Ehun2
DEANNEZD EFFFREDLDLEVNI ZETHLH S,

72, ROGERA, FERDBKY LS ET 5,

{ aAN(b+c)=aAb+aAic (11)
aAbAc =an(bAc) =(aAb)Ac (12)
() anbnac =an(bAc) =—(bAc)ha =(cAb)Aa =cAbAa I XFEV,

(bAc) 1T a ERIFEDORY ML TIERL, (bAc) & a ORBUTTEFR I N TR,
BEF LD TARIZ/R D NS Z 72D T, IELLIX, aAbAc=—bAaAc= bAcAa
=—cAbra THD, HDWE, anbAc =(aAb)Ac =—(bAra)Ac=-bA(aAc)
=bA(cAha)=(bAc)Aha=—(cAb)Aa=—-cAbra THD,

() KTXZANTONE aAb,anbAc 1FEFNIET o I AREO—EEZRY LT
LD ThHD, 7T NREORE R 26k 7 125 LT,

(i) 2T TD aAb
2 WRILEH DR VT,
a=(a1,a2) , b=(by,by)

a; by

a/\b=a1b2—a2b1= az b2

=det[a b] (13)

Th D,
SFV, anblIfTH detfla b]THD, ZHIIITHRDOERERTHLH 5,
ITHRIHN 2T D LA TR DL, T72bb, anb=—-bAa Thsb,

22



(i) 2WICFEHETD anb DOBMFAIER

2 RIC DY MV a=(a;,a,), b= (by,by)
DVED AT 4 WIEOHFEIL,

5 CRIFFEOmEM (artb)(ath) 7°H 45D 3 AL
2 ODORFTOEM AT,

X5 4ME aAb ORI

1 1
(a1 + bl)(az + bz) _Ealaz X 2 - Eblbz X 2 - a2b1 X 2 = a1b2 - a2b1

LB, Lo T, anNb=ab,—ab; X a, b DIED VAT 4DFOEHFETH D,
—F, VAT 4D OmEBEIET v arb b ~Of% 4L LT, |allb|sind THdH D0
o,
aANb=a;b,—a,b, =detfa b] =|al|b|sinb (14)
LD,
a, b %2R FETOIRESY ML e, e, ZHWNTERT L,

aAb = (a,e; + aye,) A (bye; + bye;) = (e; Aey)(arh, — azby)

=(e;Ney) =(e;ANe,)det[a b] (15)

a; 1
a, b,
LD,
1 0
el/\e2=|0 1|=1 (16)

ThHrb, THIFHEHEEE VWA D, T2&,

a; by

detfa b]= a, b,

VN FE I T DI R=RITR D,
72k, XU RVZERV OIEEN e, e, D& X, HFEZEM VAV OIEEN e;Ae, £725T
AV

CAUTRISZ AT R T H ALY ST,
{ a= allell + a2'82’
b = bllell + bzlezl

anb=(a,'e; +a,’e;,')A(by'e,’ +b,’e;)) = (e, Aey')(ay'by,’ —ay'by)

ZZT, (e Aey) BDHEALEMTH D,
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(i) 3WILZERITD aAbAc
3&%%&'??7
a=(ay,a,,az)
b= (by,by,b3)
c=(c, ¢y, C3)

D 3 DODORY FVIZKE LT,

aAbAc=(ae+a,e, +aszes)A(be, +bye, + bses) A(c,eq + ce, + c5€3)

EIRBM™, ZTIT, ejANe; =0 DZ,
aAbAc=a.e; A(bye, + bses) A(ce, + c3€3)
+a,e, A (b,e; + bses) A (cie; + cze3)
+ase; A (b,eq + bye;) A(cie; + ce;)

*77,
el/\ezl\e3: ez/\e3/\e1: e3/\e1/\e2
:_el/\e3/\e2:_ez/\el/\e3:_e3/\e2/\e1
£,
_ b, ¢, b; 3 by Cl}
a/\b/\c—(ell\ez/\e3){a1 by cy +a, b, c + as b, ¢
— b, ¢ by < b, cl}
—(el/\ez/\e3){al by ¢ a, by c, +a; b, 17
E7en, EXo{ }odiz rsl
a; by ¢
det[a b c]=|a, b, c,
az by ¢
DRE TR THh D,
a; by ¢
aANbAc=(e;ANe,ANe3)|a, b, c;]=(e;Ae,Ae;)det[a b c] (18)
as bz ¢

IR, X7 bV oa, b, c DIESVT6REOERETH S Z LIFLLTFThnngd (i),

P

1 0 0
0 0 1

THENEE TH D,
*72, e;,e;,e35€EV , e;Ae;Ae;EVAVAV ThH D,
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(2) X7 bLVIE

(i) 3WILZERTD anb & FDKMFHER
SWILZERTD 2 >OXY MV a=(a,,a,,a3), b= (by,by,b3) IZX LT,

an b - (a181 + azez + a3e3) AN (b161 + b2e2 + b3e3)
= (e Ae3)(aybs —azb,) + (e3 Aey )(agh, —ayb3) + (e Aey)(ayb, — ayby)

a; b a; b
3 3+(e1/\e2)a1 bl
2 2

a; by

a,

a/\b=(e2/\e3)a (20)
3

+(esne;)

b,
bs

L%, N7 RVERIV D2 RouD & XX, AMEZER] VAV OREIL e Ae, DA T LIRIG
Tholzny, VHRIWITDOL X, VAV OEKIT e, Ae; , esAe; , egAe, D3OI
D 3WICIZIEoT=, e;,e;,esEV , e,Ae; ,e;Ae; ,e;Ae;, EVAV ThdH, ZIH 3D
DOIEJEITITHINTIE R, ADT—=RONXT MV ONETEDI L7V, (7 2H)

3 ODOIEJEDRATIT OV T,

5 L CTE 5T 4 0B O S
5 L CTE 5T 4 0O S
5 L CTE 51T 4 0O S

Thb,
3WITZEMTE aAb = |al|b|sind X FAT40EOHE (a, b TEHEHEIESD DT 2 WITIC

JRaET D) T, ZTOVAT 410 % 3 DOFEAEMmICST . L7z mfgns

a; by
a, b,

as bs
a; by

a, b,
as bs

) )

272> T A,
ZIZTC, U937 Gla,b) EWORDEEEZ DL,

ocam=fos oh

= |al?|b|?> — (a- b)? = |a|?|b|?>(1 — cos? 0) = |a|?|b|?sin? 6 (21)
Ol a 6 b ~DAJE)

ZhiE, X7 v oa, b THEDYATAWBOEMD 23T, 2RILTH 3RILTHHEY 3L

o
TIT, B3RENY MV a=(a1,a,,a3), b=(by,by,b3) IZOVT G(a,b) I TE

BLTHDE,
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G(a,b) = (a12 +a22 +a32 )(blz +b22 +b32 ) - (a1b1 +a2b2 +a3b3 )2
= a12 b12 + a12b22 + a12b32
+ a,? by® + a,2b,” + a,2bs”
+ as? b, + az?b,” + az?bs”
—(as? bl2 + azzbz2 + a32b32 )

- 2( a1b1a2b2 + a1b1a3b3 + a2b2a3b3)

= a;by(a;b, — ayb;) + a;bz(a;b; — azb;) + aby(ayby —agby)
+ aybs(a,bs — azh,) + azby(azby — a;b3) + azb,(asb, — azbsz)

= (a1b, — a;b1)? + (azh; — a1b3)? + (azbs — azb,)?
2

2 2

a, bz as b3 a, bl
~laz  bs * a; by * a, b,
LD,
2 2 2
CUAl2IRI2 w2 _ |32 D2 as b a, by
G(a,b) = |a|?|b|*sin“ 6 = a5 by + a, b, + a, b, (22)

SF Y, 3RITLEMTD anb D3 ODOEK e, Ne; , eshe; , e; Ae, DT,

a, b,
as bs

as bs
a; by

a; by
a, b,

) )

X FAT 40 DOIHFE aAb = |al|lb|sind O3 OOHEIEH e, —e; , e;—e; , e —e, ~D
FETHY, ZNEDORSD 2 FOFIMPIAT 4 D OHEFED 2 Fellle> T D, ZIVXHEFE
IZOWTHOEXTTADEHT, X7 MOEIDO2EN |lal? =a?+a,>+a3? L7250
ERERTH B,

(i) 7 FAFEDER
LEDZ Einn, AEZERI VAV O 3 DDOILE e, Ae; , esAe; , e, Ae, & 3IRITLDNY
MVZERIV OHFIZED AT, (SIRITEDOEGAEITHER S EL 1)
e;Ne; oe , esNe —e,, e;Ae, oe; ICKIESIHEDLHL, ROLHIITRT MLFEE
EFRT D

e, xe; = e

e3 X € = €, (23)
el X ez = 83

SFV, e;Ne; , esNe; , e;Ne, & e, Xe; , e;Xe; , e, Xe, & L T3WLY v
MV OFDOR7 hrE LTS, T5HE,
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