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Exercise 1. Index notation.

(a) In four dimensions, calculate 6*, and n* .

(b) For 4-vectors x = (z°, 2!, 2%, 23) and a = (a°, a', a?, a®), calculate the expres-
sions
.’y Ouxy, x,  aOuxY, O, 9NVa?  0,0Mz”. (1)

(c) Let A, S be two tensors with A4, = —A,, and S,, = S,,. What is the result
of the contraction A, S*7

(d) Reformulate the continuity equation
Oup(t, %) + div j(t, %) = 0 @)

as an equation for a 4-vector using index notation. (Here, div is to be under-
stood with respect to the spatial variables only.)



