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a1V1 + a2V2 + azvz =0
b1v1 + boUs + b3z = 0

ZZT.a-v=00DWHEIZb; . b-v =0 DOWiLIZ a; 2NT5,

b1(a1v1 + axv2 + a3zvsz) =0

a1(bivi + bova + b3v3) =0
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a161v1 + a201v2 + aszb1v3 = 0

a161v1 + a162v> + a163v3 = 0
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(az2b1 — a1b2)vs + (a3b1 — a1b3)vs =0
ZORIE, MOEDBHNFEN 0 LBDZANE UTHRTLZZIENTES,
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U1 a2b3 — azbo
V2 | = | azbr — a1b3
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a-bs — azbs
axXb= azb; — a1b3
aibr, — asbq
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FED 2 D2OXRZ Ml a,b € R3IZLUT, IR D,

lla x blI* = llall®llbll* — (a, b)



la X b||2 ZHRAERICEYEETS L,

la X b||2 = (axb3 — azb2)? + (azby — a163)? + (a1b> — azb1)?
= (a3b3 4+ a3b; — 2a2a3b203) + (a367 + a7b; — 2aza1b3b1)
+ (@263 + a3b7 — 2a1a2b1b7)
= \(afbg + a2b3 + a3b7 + a3b; + a3b7 + agbg)J
)
— 2\(0'10120102 + a>a3b263 + a30110301)J
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lalPlIb]? = (a2 + a2 + a2)(6? + b2 + 62)
= aib? 4 a3b3 + a3b3
+ (a?62 4 a?b2 + a2b? + a2b2 + a2b? + a2b?)
= (a367 + a3b? + a363) +(x)
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(@, b)® = (a1b1 + azb> + azbs)?
= a3b? + a3b; + a363 + 2(a1a20162 + axa3b2b3 + azaibsb;)
= (1) + 2(*x)
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lall?llbll” — (@, b)® = () + (x) — (1) + 2(**)
= (%) — 2(kx)
= |la x b|?
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(a, b) = |lal/||b]| cos 6
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FED 2 D2OXRZ Ml a,b € R3IZHLUT., IRMBFEY D,

lla x bl = |lal]|b]| sin 6
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la x blI* = llali®llbll* — (a, b)?
= llall*lol* — (llallllbll cos 6)*
= llall?llbll* — llall?||b]|* cos® &
= llall?|l6l*(1 — cos?6)
= |lall*|lbll* sin® 6

= (llalllibll sin 6)

LDz & 5 2 & T,

lla x ol = |lalll|b]| sin 6
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