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Divergence theorem



As a specific example , conside the rector field

F : IR -> IR" (x, +xs) + (X , X2 , Xz) ,

the source rector field . Using our parameterization of the sphere,
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Let's get back to the divergence theorem

P Fondo = (f) divEddicks = SJ)3 exidads
S v

= 3 . )valumeoens
This shows that the volume of

the 3D unit ball equals
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2. Example : Cylinder
The cylinder is the volume

V = & * - 13/07x3a) ,
xi + x29/

whose surface has three pieces.
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For the divergence therem :
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we need to find the outward pointing unit normal
and the

parameterization that we use for the integral

We choose the following parameterizations
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We compute the normals given by these parameterizations

Exten = (6)x() = (8) pointingtrad along top plate

65 = G = (d)x(i) = ( %) pointing inward alay bottom plate

Go * Gen = (in() =)pointinga



For illustration
,
we pick the following rector field

F : (R* -> (R3
,

(x , x (s) = (x , x, xze
+)

We compute the boundary integrals

Ep:SF . (i)ds =Set dt
Atomcip : SF . () do =900ded - o
undershell : (SF . (i) do = ) · (E) de
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In
summary
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