Jacobian of the Cross Product
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The following was derived to ease a proof in Math 658 F10 regarding the Jacobi Identity.

1 Claim

Given two vector valued function A and B on R?:

= [Al(x,y,z) Asx(z,y,2) Asz(z,y,2) ]T
= [Bl(x,%Z) Bg(x,y,z) Bg(&)‘,y,z) ]T

Wl ol

and the matrix form of the cross product:

R 0 —& &
§ X = 53 0 _51 ) (1)
& & 0
then the Jacobian (J(e)) of a cross product of A and B is
J(Ax B)=A*J(B)— B*J(A). (2)

2 Derivation

Given that L
Ax B = [ A2B3 — ASBQ A3B1 — AlBg A1B2 — AQBl ]T,
then
D (A2Bs — A3By) 2 (AsBs — A3Bs) £ (A3B3 — A3B)
J(Ax B)= | Z(A3B; — A1Bs) g‘” (A3B;) — A1B3) £ (A3B; — A1 B3)
S (MBy— A3B)) S (ABy — A3B1) L(ABy — AsBy)
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Separating the partials of A and partials of B
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