Answer on Question #44081 — Math — Vector Calculus

Showthat (a —d) X (b—c) + (b—d) X (c—a) + (c—d) X (a — b) isindependent of d.

Solution.
(a—d)x(b—c) = (axb)- (axc)- (dxb) + (d X c);
(b-d)yx(c—a) = (bxc)- (bxa)- (dxc) + (dx a);
(c—d)x(a—b) = (cxa)- (cxb)- (dxa) + (d X b);
As we know for every vectors a and b the following is correct (a X b) =- (b X ). Thus,

(a—d)x(b—-c) + b-—d)x(c—a) + (c—d)x (a—b) =

= (axb)-(axc)-(dxb) + (dxc)+ (bxc)-(bxa)-(dxXc) + (dxa) + (c
Xxa)- (cxXb)-(dXxa) + (dxb) =

= (axb)-(axc) + (bxd) — (cxd) + (bXc)+ (axb) + (cxd) — (axd) — (a
Xc) + (bxc) + (axd) — (bxd) =

= 2(axb)-2(axc) + 2(bxc);

As we can see the expression above is independent of d.
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