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Scalar (Dot) Product
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Kronecker Delta Function

= 1  (if i = j)
= 0  (if i ≠ j)

(orthogonal)
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Permutation Symbol  εεεεijk

εijk
= 1   (if ijk are cyclic permutation of 123)

= -1  (if ijk are non-cyclic permutation of 123; interchange a pair)

= 0   (if i, j or k is a duplicated index)

e.g.  ε123 = ε231 = ε312 = 1

ε132 = ε321 = ε213 = -1

ε113 = ε221 = ε322 = 0  …etc
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Vector (Cross) Product
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Triple Product (1 of 2)
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Product of εεεεijk

εijk εimn = δjm δkn − δjn δkm

ε123 ε133 = δ23 δ33 − δ23 δ33 = 0

ε123 ε132 = δ23 δ32 − δ22 δ33 = -1

e.g.
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Triple Vector Product
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Vector Calculus - example
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