GENERAL RELATIVITY HOMEWORK - WEEK 1

Exercise 1. Let’s play with two applications of our formula €€ = 20;;.

1. Consider the Hodge duality B;; = €;;,By. Find its inversion, i.e. express B; in terms

Of Bz'j .
2. Consider the formula for the determinant of a matriz A;;:
6lmnAAil14jmf4kn = (det A)Eijk . (1)

Multiply both sides by a cleverly chosen factor, and deduce a formula for the inverse

matriz (A™1);;.
Exercise 2. Consider a particle moving at constant velocity vy, i.e. x = vqt.

1. Boost into a frame moving with velocity —ve along the x axis:
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What is the particle’s velocity in the new frame? Compare with the formula for

tanh(01 + 02) .

2. What will the particle’s velocity become if we boost along the y axis instead?



