THEOREM 8—Divergence Theorem Let F be a vector field whose compo-
nents have continuous first partial derivatives, and let S be a piecewise smooth
oriented closed surface. The flux of F across § in the direction of the surface’s
outward unit normal field n equals the triple integral of the divergence V « F over
the region D enclosed by the surface:
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Let's say we wanted to evaluate the flux of the following vector field defined by F = 221 + 2y2j + 227k bounded by the following
inequalities:

{0<z<3},{-2<y<2},{0<z<2n}

By the divergence theorem,

///V(V~F)dV:#q(F-n)dS.

We now need to determine the divergence of F'. If F' is a three-dimensional vector field, then the divergence of F' is given by

V.F= ((%i+§yj+%k)-F.

Thus, we can set up the following flux integral I = # F -ndS, as follows:
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Now that we have set up the integral, we can evaluate it.
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