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Proof of the vector triple product equation on page 41. 

The triple vector product:

u  (v  w) = (u • w) v - (u • v) w

is described briefly in Chapter 2 and is crucial to some of the theory covered in Chapter 8. The proof of 
this takes a bit longer than “a few moments of careful algebra” would suggest, so, for completeness, one 
way of proving it is given below. 

Following on from the derivations on p.38 which yielded: 

v  w = (vywz - vzwy)i + (vzwx - vxwz)j + (vxwy - vywx)k

we can use equations 2.12 to derive the following: 

u  (v  w) = (vywz - vzwy) u  i + (vzwx - vxwz) u  j + (vxwy - vywx) u  k

= (vywz - vzwy) (uxi + uyj + uzk)  i + (vzwx - vxwz) (uxi + uyj + uzk)  j + (vxwy - vywx) (uxi + uyj + uzk)  k

= (vywz - vzwy) (-uyk + uzj) +  (vzwx - vxwz) (uxk - uzi) + (vxwy - vywx) (-uxj+uyi)

= [- uz(vzwx - vxwz) + uy (vxwy - vywx)] i

+ [uz(vywz - vzwy) - ux(vxwy - vywx)] j

+ [-uy(vywz - vzwy) + ux(vzwx - vxwz)] k

Rearranging the terms gives: 

u  (v  w) = (uywy + uzwz)vx i - (uyvy + uzvz)wx i

   + (uxwx + uzwz)vy j - (uxvx + uzvz)wy j

  + (uxwx + uywy) vz k - (uxvx + uyvy)wz k

The final stage of this proof involves the following terms: uxvxwx i + uyvywy j +uzvzwz k being both added 
to and subtracted from the preceding equation, thus giving: 

u  (v  w) = (uxwx + uywy + uzwz)vx i - (uxvx + uyvy + uzvz)wx i

  + (uxwx + uywy + uzwz)vy j - (uxvx + uyvy + uzvz)wy j

  + (uxwx + uywy + uzwz)vz k - (uxvx + uyvy + uzvz)wz k

We can factor-out the terms in brackets as follows: 

u  (v  w) = (uxwx + uywy + uzwz)(vx i + vy j + vz k) -  (uxvx + uyvy + uzvz) (wx i + wy j + wz k)

   = (u • w) v - (u • v) w


