
PRACTICE PROBLEMS FOR SUMMATION NOTATION

1.  Evaluate :

a eijk djk

Solution :  There are two possible case, j = k and j ∫ k.  If j = k, the e term is zero and the whole
product is zero.  If j ∫ k, the d is zero.  In either case, the value of the product is zero.

b ejk2 ek2j

Solution : We can use the e - d relationship if we permute cyclically one set of indices :

ejk2 ek2j= ejk2 ejk2 = dkk d22 - dk2 d2 k = 3 ÿ 1 - d22 = 3- 1 = 2

2.  Express in terms of Kronecker deltas :

a eijk epjq b eabc epqc

Solutions :

In a), we have a repeated index (j) in the same location, so we expand with respect to j :

eijk epjq = dip dkq - diq dkp

In b), expand with respect to c :

eabc epqc = dap dbq - daq dcp

3.  Prove the Jacobi identity (problem 14 on p. 284).

Solution :  Expand each triple product according to the BAC - CAB rule :

AâBâC + BâCâA + CâAâB = B A ◊C - C A ◊B + C A ◊B - A B ◊C +
A B ◊C - B C ◊ .A

I have color coded terms that cancel showing that the entire expression sums to zero.

4.  Prove (AâB)·(CâD) = (A·C) (B·D) - (A·D) (B·C)

Since we are taking the dot product of the vectors formed by AäB and CäD, we want to produce the
i component of each vector, so we write :

AâB ÿ CâD Ø eijk Aj Bk eimn Cm Dn = eijk eimn Aj Bk Cm Dn

Expand using the e - d relationship :

eijk eimn Aj Bk Cm Dn = djm dkn Aj Bk Cm Dn - djn dkm Aj Bk Cm Dn

In the first term on the rigth, j = m and k = n; in the second term, j = n and k = m. Making these
substitutions :

djm dkn Aj Bk Cm Dn - djn dkm Aj Bk Cm Dn = Am Bn Cm Dn - An Bm Cm Dn

Grouping according to subscripts we obtain :

Am Bn Cm Dn - An Bm Cm Dn = Am Cm Bn Dn - Bm Cm An Dn
= A ◊C B ◊D - A ◊D B ◊C


