Mathematical Physics — PHZ 3113
Einstein Convention Homework 1

1. Use the 3D identity
€iikEilm = 0510km — OjmOk; (1)
L 1
to calculate
(@ xb) - (axb) (2)
where A& and b are unit vectors. Eliminate
all a - b in favor of cos 6.
Solution: Let
al (b
a=1\|ag| and b= |by|. (3)
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Then
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— (- a) (b-b)— (a-b) (b-a)
— 1 —cos?(0) = sin’(6). (4)
Einstein Convention Homework 2

1. Use the identity (1) to eliminate the vec-
tor products from the expression

ax (bxd (5)
Solution (compare book p.33):
a X (5 X 5‘)
= €kTi0j€ImbiCm
€kij€klmTi0i01Cm
bl
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= :’i::,;a, bzcj — iiajbjcz-
LL—I—-‘ L=

=b(@-d—cla-b).
2. Use the definition

(bxe). = eiﬂﬁzjﬁk (6)
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of the 7" component of the vector product
b X ¢ to proof

a-(bxé&=b-(Exa) =2 (@axb). ()
Solution (compare book p.30):

- (bxd) = ezalbyey

= Ejkibjcﬁa”é . g (EX C_f)

:ekajZE-(JXZ;).



