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
€ijkEpgk = OipOjq — 0ig0j
and use this identity to prove that
(AxB)-(CxD)=(A-C)(B-D)—(A-D)(B-C).
2. The moment of inertia of a rigid body has components
I;; = 05 /bOdy rpdir — /bOdy TiTip dx

where r; are the components of the position vector 7, and p is the
density. Show that I;; is a tensor.

3. Prove the Cartesian Tensor Erweiterung Theorem: In Cartesian coor-
dinate systems if 7'.; is a tensor of rank n, then 07..;/0z; is a tensor
of rank n + 1.



