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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:

V2cD: | gx)dv=0 = VreD: g(x)=0 (21)
2

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

g(xg) > 0). Since g(x) is continuus,
there is a neighborhood of x4 (N (xp))
that g(x) > 0. We choose an (2 that is
only nonzero inside N(xq). Then,
Jp9(x)dV > 0. Thus, g(xo) cannot be
nonzero and the function g is identically
Zero.
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From | and localization theorem we obtain:
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Some comments about balance laws:

v MM —
A) Balance laws are general, whereas the PDE that we derive is N
not. The PDE only holds in the regions where the solution is
smooth gnough so we can apply the divergence theorem
(whenr; is C‘ meaning that itself and its partial I
derivatives are continuous). : a
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Also called Rankine Hugoniot condition in fluid mechanics [ F;j} n(\j + C%_] n_‘ 30

These jump conditions hold when the solution is not smooth
enough

B. Static or steady state balance laws
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Balance laws for arbitrary coordinate system z
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