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Theorem 145 (Transport Theorem) Let g € C'(3,R) be a spatial scalar
field. Then

d = dg
= 9(y,t)dv, = —(y,t) + gi(y. t)vi(y.t) + g(y. )vii(y. t)| dV,
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Balance laws provide:
Partial differential equations (PDEs)
2. Jump conditions (useful e.g. in determining shock propagation speed, hydraulic jumps, ...)
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Localization theorem

Localization theorem states that if the integral of a continuus function is zero for
all subsets of D, then the function is zero:

V!?CD:/g(x)dv:O = VreD: g(x)=0 (21)
2

Let's assume g(xp) # 0 (e.g.,

g(zg) > 0). Since g(x) is continuus,
there is a neighborhood of xg (N (x0))
that g(z) > 0. We choose an 2 that is
only nonzero inside N(xg). Then,

Jp 9(x) dV > 0. Thus, g(xg) cannot be
nonzero and the function ¢ is identically
zero.
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This is also called the Rankine-Hugoniot jump condition
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