Answer on Question #70004 — Math — Linear Algebra
Question

For any four vectors @, b, ¢ and d determine:
(Gxb)-(éxd)+(bx&) - (dxd)+(Exa):(bxd)

Solution
Suppose
d = a,l+a,j+ ask
b =b,i+ b,j + bsk
¢ =cl+cyJ + csk
d=d,i+d,]+dsk
Then
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dxb=la;, a, as|=(azb;—azhy)l+ (azsh; —a;b3)j + (a1b, — a,b,)k
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cxd=|c; ¢; c3|=(cads—c3dx)T+ (c3dy —c1d3)] + (c1dy — c2dk
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bXc=|p, b, bs|=(bpc3—b3c)T+ (bsc; — byc3)] + (bycy — bycy)k
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dxd=|a;, a, as|=(ad;—azd;)T+ (azd; —a;d3)j+ (a1d, — azdy)k
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= (ca3 — C3a2)?+ (cza; — C1a3)7+ (cra; — caqy)k
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bxd=|b, b, bs|=(byds—b3d;)T+ (bsd; —bid3)j+ (bid; — bydy)k
dy d dj

(C_i X B)) " (E X Cz)) == (a2b3 - a3b2)(C2d3 - C3d2) +
+(azb; — ayb3)(c3d; — c1d3) + (a1b, — ayby)(c1dy — cpdy) =

= a2b3C2d3 - a3b2C2d3 - a2b3C3d2 + a3b2C3d2 + a3b1C3d1 - a1b3C3d1 -



_a3b1C1d3 + a1b3C1d3 + a1b2C1d2 - a2b1C1d2 - a1b2C2d1 + azb]_CZdl
(b X C_") ) ((_i X d) = (b2C3 - b3C2)(a2d3 - agdz) +

+(bszcy — bic3)(asdy — aids) + (bic; — byey)(aid; — azxdy) =

= byc3a,d; — bycy,a,ds — byczasd, + bycy,asd, + bsciazd; — biczaszd; —
—bscya,d3 + bycza,dz + bicy,a,d, — byciaydy, — bicya,dq + byciagsdy
(cxa)- (5 X cf) = (c,a3 — c3a,)(byds — bsd,) +

+(c3a; — ¢1a3)(b3dy — byds) + (c1a; — c2a0) (b1dy — bydy) =

= cya3b,d; — c3a,b,d3 — cya3b3d, + c3a,b3d, + c3a,b3dy — ciazbszdy —
—c3a,4b1d5 + cia3b;ds + cia,b1d, — coa1b1d, — cia;by,dy + coabydy
Hence

(@xb) (¢xd)+(bx&)-(axd)+(@xad) (bxd)=

= a,bzc,d; — azb,c,ds — aybszczd, + azb,c3d, + aszbiczdy — absczdy —
—asb;c,ds + a;bscids + a;by,cidy, — aybicidy — agbycdy + azbicdy +
+b,cza,d; — bycy,a,d; — byczasd, + bycyasd, + byciaszdy — byiczazdy —
—bsc,a,d5 + byc;a,d5 + byc,a,d, — bycia,d, — bicy,a,d + byciay,dy +
+cya3b,ds — c3a,b,d; — cya3b3d, + c3a,b3d, + cza,b3dy — ciazbsdy —
—c3a,.b;d5 + c;a3b;d5 + c;a,b:d, — coa.b1d, — cia,b,dy + coa0b,d, =
= a,(—bsc3d; + bzc;d; + bycidy,—byc,dy — bycids + byczds + bicd, —
—b,c,d, + c3bsd, — c3byds — cy,b1d, + cybydy) + ay(bsc,d; — bscsd, —
—b,c,d, + bycydy + byczds — bscyds — bic,dy + bycidy — c3byds +
+c3bsd, + ¢;bd, — c1byd) + a3(—b,c,ds + byc3d, + bicsdy —
—b;c;d3 — byc3d, + bscy,d, + bycydy — bycsdy + c,b,ds — c,b3d, —

_C1b3d1 + C1b1d3) = 0



Answer: (@ xb)-(éxd)+(bx¢)-(@xd)+(@xad)-(bxd)=0.
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