Tensor Analysis — Practical 1

Information:

e Please make sure to complete all exercises before the next lecture.

e The exercises marked with [See lecture] were solved in class.

e The exercises are not organised by difficulty.

1.1 Write in suffix notation:

1.2 [See Lecture| Consider the 3 x 3 matrix C given by the product C = AB, where

a1 a2 ais b11
A= az21 G222 a3 and B = b21
asy azz ass b31

Verify that C;; = AikBkj-

1.3 Let A and B be the 3 x 3 matrices

a1 a2 a3 b1
A= a21 a2 a3 and B= b21
asy azz ass b31

Show, using suffix notation, that
AB # BA,

i.e. matrix mutiplication does not commute.

1.4 [See Lecture| Let A and B be the 3 x 3 matrices

a1 a2 a3 b11
A= as21 Ga22 a3 and B = b21
asy azz ass b31

Show, using suffix notation, that
(AB)T = BTAT,

where AT is the transpose of A.

1.5 Let L, M and N be three 3 x 3 matrices. Show, using suffix notation, that

(LMN)T = NTMTLT.

1.6 [See Lecture] Simplify the suffix notation expression d;ja;bexd;e and write the result

in vector form.
1

b12
bao
b32

bi2
bao
b3o

b12
bao
b32

b13
ba3
b33

b3
baz
b33

b1z
ba3
b33
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1.7 Recall the alternating tensor €;;,. Evaluate the following in vector notation.

(1) €122,
(2) €391,
(3) €223 + €111-

1.8 [See Lecture| Use suffix notation to show that a x b = —b x a.

1.9 [See Lecture] Write the vector equation
axb+(a-d)c=e

in suffix notation.
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