Mathematical Physics — PHZ 3113

Levi-Cevita Tensor Homework 1
(January 23, 2013)

1. Use the 3D identity

3
X €ijk€itm = 0ji0km — OjmOkt (1)

to calculate

(@ x b) - (ax D) (2)
where §z and b are unit vectors. Eliminate
all a - b in favor of cos@.

Solution: Le

a by
i=|as| and 2;[52J (3)
as bs
Then
(@ xb)-(axb) = (4)
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[=1 m=
(a-a) (b-b)—(a-b) (b-a) =
1 — cos?(0) = sin’(6).
2.Show @ x b= ab sin (book p.21).

()W have @ x b = sin 6. Hence,

xb = abaxb = absinf. (5)



