
Homework Physics 451 Fall 2003
Vector Spaces and Tensor Analysis

§9. Cartesian Tensors and Pseudotensors

1. (Arfken 2.9.4 & 2.9.13) Show that

εijkεpqk = δipδjq − δiqδjp

and use this identity to prove that

( ~A× ~B) · ( ~C × ~D) = ( ~A · ~C)( ~B · ~D)− ( ~A · ~D)( ~B · ~C).

2. The moment of inertia of a rigid body has components

Iij = δij

∫

body
r2ρ d3x−

∫

body
rirjρ d

3x

where ri are the components of the position vector ~r, and ρ is the
density. Show that Iij is a tensor.

3. Prove the Cartesian Tensor Erweiterung Theorem: In Cartesian coor-
dinate systems if T

···i is a tensor of rank n, then ∂T
···i/∂xj is a tensor

of rank n + 1.
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