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General form of balance laws

For a general conservation law let:

@ f;: conserve d quantity = temporal flux
@ f,.: total outward spatial flux

then the balance law for dynamics reads

\/



then the balance law for dynamics reads: ‘ N\ /

>

Yw CDAVL: / rdv — /’ . / rdv — /| ‘(f,,n)d,\ = ((1—1’/ f,<|\" (13)

For static case the RHS is zero (i.e., the quantity [ f, dv remains constant). The static
balance law reads:

Vw C D / .-(1\-—/ f,.ds = / m\v—/ (f..n)ds =0 (14)

These can be directly compared to F = dP/dt and F = 0 in previous

discrete examples.
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You can skip slides 6-14, except slide 13, the static part of it

We'll discuss divergence theorem and localization theorem ( (,\L)

Divergence theorem \\D
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Divergence theorem is multi-dimension version of fundamental theorem of calculus (turning line integral to values at end points) D
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For the balance law, all we need is that the spatial flux (sigma here) to be integrable over the boundary of omega.

to DE, ie. the blue term divergence of spatial flux should exist and in fact should be continuous. (@] N no‘ C
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