
Vector Analysis HOMEWORK VI Solution

1. Translate the suffix notation δijcj + εkjiakbj = dlemciblcm into ordinary vector
equation.

Solution: This suffix notation can be rewritten as

ci + εikjakbj = bldlcmemci

So it stands for the expression

~c+ ~a×~b = (~b.~d)(~c.~e)~c

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

Solution:

δijAjk = Aik = Aijδjk

3. Compute εijkεijk

Solution: We know ε2ijk = 0 if any of i, j, k are the same, and ε2ijk = 1 if i, j, k
are distinct, so

εijkεijk = ε2123 + ε2231 + ε2312 + ε2132 + ε2213 + ε2321 = 6

4. Use Suffix notation to show ~a.(~b× ~c) = −~c.(~b× ~a)

Solution:

ai(~b× ~c)i = aiεijkbjck

= −ckεkjibkai
= −ck(~b× ~a)k
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5. Using suffix notation to find an alternative expression for (~a×~b).(~c× ~d) which
doesn’t involve cross product.

Solution:

(~a×~b).(~c× ~d) = εijkajbkεilmcldm

= εijkεilmajbkcldm

= (σjlσkm − σjmσkl)ajbkcldm

= ajbkcjdk − ajbkckdj

= (~a.~c)(~b.~d) − (~a.~d)(~b.~c)

6. If A,B are two n × n matrices, use suffix notation to prove (AB)T = BTAT ,
where T means transpose

Solution:

(AB)Tij = (AB)ji

= AjkBki

= BkiAjk

= BT
ikA

T
kj

= (BTAT )ij
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