Homework #7

Problem 6:

Let’s consider how V' transforms from S to S’. First let’s write an expression in terms of the vectors’ components:

Vn = [A X (B X C)]n = Em'pAi(B X C)p = EnipAi[EpjkBjCk] =

Enip€pikAiBjCl = €pni€pitAiB;iCr = (0nj0ik — Onkdij)A;BjCy = Bp(AiC;) — Cn(A;B;)
Then
Vi, = Bu(ACy) — Co(A'By).

Now let’s consider the 3 cases:

a)
V! = B/ (A"C!) — C!(A"B)) = a) Bj(a}, A*alC)) — a? C;(at A¥al B)) = af alal(B; ARC, — C;AB)) = V,.

Since there are no |a| we see that V transforms a a tensor.
b)

V= B, (A"C)) = CL(A"B)) = |ala), Bj(Ja|aj, A*|alaiC1) — |ala},C;(|alai.A*|alai Br) =

la*alalal(B;A*Cy — C; AR By) = |a|V,.

Since there is a |a| we see that V transforms as a pseudotensor.

a)
V, = B, (A"C)) = C(A"B)) = |a|a], Bj(a, A |ala;C1) - |ala}, C;(aj, A*|alai By) =

|la|?ad alal(B;A*Cy — C; AR By) = V,.

Since there are two factors of |a| their product is always +1 and we see that V transforms as an tensor.
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