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The “outer product” shows up in the momentum equations when written in vector form:

∇ · (ρ v ⊗ v
︸ ︷︷ ︸

Outer product

).

In index (Einstein) notation, this is written as:
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The outer product takes two vectors and yields a tensor. For example, consider the velocity vector,
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The outer product of two velocity vectors is written in index notation as
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Contraction of two matrices is written in vector form as A : B. We see this term in the internal energy
and enthalpy equations:

τ : ∇v,

which can be written in index notation as

τij
∂vi

∂xj
,

or in summation notation as
3
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i=1

3
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τij
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.

This is a scalar.
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