
Supplemental note for Week 3 Part 1

ver. 20170422-01

Ryoichi Yamamoto

1 Vector products

For A = (Ax, Ay, Az) and B = (Bx, By, Bz)

1.1 Dot product (=scalar)

A ·B = AxBx +AyBy +AzBz = S

Equivalent Einstein convention: S = AαBα

1.2 Cross product (=vector)

A×B = (AyBz −AzBy, AxBz −AzBx, AxBy −AyBx) = (Vx, Vy, Vz)

Equivalent Einstein convention: Vα = εα,β,γAβBγ , where εα,β,γ is the Levi-Civita Symbol

εα,β,γ =


+1 if (α, β, γ) = (x, y, z), (y, z, x), or (z, x, y)

−1 if (α, β, γ) = (z, y, x), (y, x, z), or (x, z, y)

0 if α = β, α = γ, or β = γ

1.3 Dyadic product (=tensor)

AB =

 AxBx AxBy AxBz
AyBx AyBy AyBz
AzBx AzBy AzBz

 =

 Mxx Mxy Mxz

Myx Myy Myz

Mzx Mzy Mzz


Equivalent Einstein convention: Mαβ = AαBβ

1


