
PH211 Physical Mathematics Fall 2019

Homework 7 - Abstract index notation

Q7.1. Express Eqs (1.4.3), (1.4.6) and (1.4.8) in abstract index notation.

Q7.2. Express Eqs. (1.5.2) and (1.5.3) in abstract index notation and show that

(a)
vα = eαav

a (Q7.2.1)

(b)
ωav

a = ωαv
α (Q7.2.2)

(c)
eαae

b
α = δba (Q7.2.3)

explaining the meaning of all terms.

Q7.3. Using abstract index notation, show that

(a)
~v ·

(
ω ∧ σ

)
= (~v · ω)σ +

(
~v · σ

)
∧ ω (Q7.3.1)

(b)
~~v ·

(
ω ∧ σ

)
=

(
ω · ~~v

)
· σ +

(
~~v · σ

)
ω (Q7.3.2)
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