Vector Analysis HOMEWORK VI Solution

1. Translate the suffix notation d;;c; + egjarb; = diencibic,, into ordinary vector
equation.

Solution: This suffix notation can be rewritten as
¢ + €injarb; = bidicpenc;

So it stands for the expression

N

+axb=(bd)(¢e)E

2. Use suffix notation to show that the n x n identity matrix commutes with any
n X n matrix with respect to matrix multiplication.

Solution:

0ijAjr = A, = Aijdji

3. Compute €;x€ijk
Solution: We know e?jk = 0 if any of 7, 7, k are the same, and e?jk =1ife,7,k
are distinct, so

_ 2 2 2 2 2 2
€ijk€ijk = €193 + €531 T €319 + €139 + €513 + €397 = 6

4. Use Suffix notation to show @.(b x @) = —.(b x @)

Solution:

Gl(b X 5)1 = aieijkbjck
= —Ci€jibra;

= —Ck<gX d)k
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5. Using suffix notation to find an alternative expression for (@ x b).(¢ x d) which

doesn’t involve cross product.

Solution:

(5 X b)(@x d) = eijkajbkeilmcldm
= €ijk€itm@;brCidp,
== (Ujlakm — O'ij'kl)ajbkCldm
= ajbijdk — ajbkckdj

= (3.9)(b.d) — (@.d)(b.2)

6. If A, B are two n X n matrices, use suffix notation to prove (AB)T

where T means transpose

Solution:

(AB)]; = (AB)j;
= Aji By
= BiiAji
= BLA;

= (BTA");

— BTAT



