
Balance of mass:

Lagrangian interpretation of equation (1):
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We can use the fact that dm does not change in fast derivation of many equations:
Example: the "Reduced Reynolds transport theorem

There is a formal proof of Red. transport theorem using theorem 145 (transport theorem) by using 
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Conservation of mass in the Eulerian framework
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Having a full divergence in the strong form (PDE) is good because:
1. The term that div acts on is the spatial flux density (div acts on spatial flux density)
2. Very suitable for the formulation of many numerical methods (FEM, discontinuous Galerkin)

However, there is another way to write the balance of mass
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Summary of all conservation of mass equations:

Lagrangian

Eulerian

Balance of linear momentum:
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