Mathematical Physics — PHZ 3113

Einstein Convention Homework 1

1. Use the 3D identity
€iikEilm = 0j10km — OjmOk (1)
to calculate
(@ x b) - (axb) (2)
where a and b are unit vectors. Eliminate
all a - b in tavor of cos®6.

Solution: Let

Then

(CAL X l;) . (d X l;) = Eijkeilm&jl;k&ll;m
= (8,10km — 0jmOk1) @;byarbm

= (abmarbm — ambyagbm)



= (a-a) (b-b) —(a-b) (b-a)
= 1 —cos*(#) = sin’(h). (4)
Einstein Convention Homework 2

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

a X (I; X 5) (5)
Solution (compare book p.33):
a X (5 X 5)
= €jkTi0j€LImbiCm
= €kij€klmTia;b1Cm

= (010 — Oimdj1) Tiajbem
= Z;a;b;c; — Tia5b,¢

=b(i-é)—¢c(a-b).
2. Use the definition

(I;X 5)2 — Eijkbjck (6)

2



of the it" component of the vector product
b x € to proot

G- (bx &) =b-(@xd)=c-(axb). (7
Solution (compare book p.30):

a - ([; X 5) — eijkaibjck

Ej]m'bjcka@' — E (5>< 5)

— ekijckaibj =C- (CT X [;) :



