
Vector Analysis HOMEWORK X Due on APR 27 2018

1. If Tij represents a 2-tensor, prove Tii is independent of coordinates.

2. If Ti and Sj represent 1-tensors, prove TiSj represents a 2-tensor.

3. If Tijkl represents a tensor of rank 4, prove Tijjl represents a tensor of rank 2.

4. Construct an isotropic 5-tensor on R3 and prove it is isotropic.

5. (i). If xi represents a 1-tensor, and A = (aij) denotes the matrix of change of
basis, prove that

∂x′i
∂xj

= aij and
∂xi
∂x′j

= aji

(ii). If f is a smooth function, prove ∂f
∂xi

represents a 1-tensor.

(iii). If ui represents a 1-tensor, prove ∂ui
∂xj

represents a 2-tensor.

6. σ ∈ Sn. Define the n× n matrix A = (δiσ−1(j)).

(i). If n = 3, σ(1) = 3, σ(2) = 1, σ(3) = 2, write out A explicitly.

(ii). Prove A ∈ On(R).

(iii). Prove A ∈ SOn(R) if and only if sgn(σ) = +1.
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