
From last time

From last time the integral over vertical boundary is:
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While we can "justify" the form of balance law in space 
time (eqn (1)) for an arbitrary shaped         , the actual 
form of balance law in spacetime is eqn (1).

What I did has many problems! There is no metric in 
space time; we cannot define normal vectors, etc. and to 
do all these rigorously we need to use differential forms 
notation (not discussed here)
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For any balance law the contribution of fluxes on the boundary balances the 
source term contribution from inside.

Compare this with more complex form of dynamic balance laws are used to:
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Summary:
Any balance law can be written as:

Strong form and jump conditions derived from a balance law:
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We must start from the balance law. Many times the PDEs are written in a 
non-conservative way. For example Navier-Stokes equations may be written 
by dividing certain equations by \rho. In that case, we cannot even "guess" 
what the jump conditions corresponding to the original balance laws would 
have looked like.

Examples:
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How about a dynamic balance law:
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