
M598B: Homework Assignment 4

Date: September 10, Wed, 2001. Due Wed. September 19.

1. Form a scalar by contracting the tensor with the matrix
5 0 1

3 6 3

4 5 4

 .

2. Given that

(Tik) =


1 0 2

3 6 3

4 2 4

 , A = i1 + 2i2 + 3i3.

Find the inner products TikAi and TikAk. (Hint: First index in T is row number.)

3. Let Tik and A be as in the preceding problem (problem 2), and let

B = 4i1 + 5i2 − i3.

Find the inner product TikAiBk.

4. Prove that if Sik is a symmetric tensor and Aik an antisymmetric tensor, then

SikAik = 0.

5. Let Tik be as in problem 2. Find the symmetric part Sik and the antisymmetric

part Aik of the tensor Tik.

6. Given a scalar function Φ = Φ(x1, x2, x3), do the quantities

∂2Φ
∂xi∂xk

form a tensor?

7. The unit base vectors i′i of a new coordinate system K ′ are given by

i′1 =
i2 + i3√

2
, i′2 =

i1 − i2 + i3√
3

, i′3 =
2i1 + i2 − i3√

6
.



The stress tensor pik in the system K is of the form

(pik) =


p1 0 0

0 p2 0

0 0 p3

 .
Find the components p′11 and p′12 of the stress tensor p′lm in K ′.

8. Let ai, bj , and ck be the components of three vectors. Verify that the 27 quantities

dijk = aibjck

form a tensor of order 3.

9. The stress tensor at a point has components given by

(sij) =


2 −1 2

−1 3 0

2 0 −1

 .
Find the stress vector (pn) across an area normal to the unit vector

n = (i1 − i2 + i3)/
√

3.

What is the normal stress across such an area (i.e, the projection (pn · n)n of the

vector pn on to n)?

10. The formula

Cj = εjklAkBl

gives the components of the vector product C = A×B. Verify this by calculating

the second component C2.
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