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Stokes” Theorem

Stokes’ Theorem.

Let S be a parametrized surface in R3. That is, suppose there exists some
D C R? that is open, connected, and simply-connected, with a bound-
ary C' = 0D that can be parametrized as a piece-wise smooth, positively-
oriented curve, and a bijective function ¢ : D — S that is continuous on D
and continuously differentiable (except possibly on a set of measure zero)
on D.

Let F : U — R3 be a vector field that is class C'!' and represented by the
components F(z,y,z) = (P(x,vy,2),Q(z,y, ), R(z,y, 2)), where U C R3 is
some open set containing S.

Then Stokes’ Theorem says that:
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where, if
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then with the parametrization above,

//ScurlF - //SG-ndS

_ //D Clo(u,v)) - (pu X p0) dudo,

where n is the normal vector to the surface S, and v and v are the two
variables parametrizing D as a subset of R2. (For more, please read Chapter
19.3 in Fitzpatrick or Chapter V, Section 6 of Edwards.)



