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Kronecker Delta

The Kronecker delta is defined by

Thus,

Leopold Kronecker
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Evaluate the expression
3
Xi = z 0ijYj

j=1

Whel’e Vi = z,yz - _5,y3 = 3.
We note that
X; = 6;1y1 + 0i2y2 + 8i3y3

Fori=1,

X1 =011V1 + 012V, +613y3=1-24+0-(=5)+0-3 =2
Fori = 2,

Xy = 8p1Y1 + 022Vp + 693y3=0-2+1-(=5)+0-3 =-5
Fori =3,

xg=631y1+632y2+633y3=O'2+0’(_5)+1’3=3 '

Thus, x; = y1, x, = y,, x3 = y3, or generally, x; = y;
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Summing over a Kronecker

The expression

3
X; = z 6ijY;
=1

is a sum over all of the values of the index (the dummy index) j. One of the j value
will be equal to the free index i. Thus,

X; = 0;y; + Z 0ijYj
J*i
Since 5ii =1, and 61] =0 |f_] * I,

Xi =Yi
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Summing over a Kronecker

In general, when summing over a kronecker delta, one only has to replace the
summation (dummy) index in the other variables, with the unsummed (free) index of

the delta. Thus,
Z M1 615 = M5

2 Ag1Dim Oms = Z Ay bis

The last two expressions in the last line are exactly the same. That is why the
summation index is called a dummy index.
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Identities

0ij = 0ji

Z 00k = Oix
J

3
Z‘Sii=511+822+533=3

i=1
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