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Divergence Theorem 

 

 

 

 

Divergence Theorem 

Let  be a simple solid region and let  be the boundary surface of , given with 
positive (outward) orientation.  Let  be a vector field whose component functions have 
continuous partial derivatives on an open region that contains .  Then, 

  

Thus, the Divergence Theorem states that, under the given conditions, the flux of  
across the boundary surface of  is equal to the triple integral of the divergence of  
over . 

 

Example 1.  Let  be the circle given by  and  and let 
.  Compute . 

 
Solution.  We use parametric coordinates as follows: 
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We then calculate and obtain 

  

 

Example 2.  Let  be the cylinder given by  and  and let 
.  Compute the flux of  across the boundary surface of . 

Solution.  We begin by calculating the divergence of . 

  

 

Then, applying the Divergence Theorem, we obtain 
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where we’ve used the polar coordinates 
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