
Line Integrals 
 
 
Line Integral of a Definite Integral 
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where f is a smooth region containing C given by 
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Line Integral of a Vector Field 
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Differential Form (of above) 
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Fundamental Theorem of Line Integrals 
 
Let C be a piecewise smooth curve, given by kjir )()()()( tztytxt ++=  where bta ≤≤ .  If F is a conservative field, then 

 

)()( AfBfdfd −=•∇=• ∫∫ rrF  where ( ))(),(),( bzbybxB =  and ( ))(),(),( azayaxA =  

 
 
 

Theorem: Let Mi + Nj + Pk be a vector field defined over a connected region R and let C be a piecewise smooth curve in R.  
 
Then the following are equivalent: 
 
a) F is conservative ( f∇=F  for some f)  

b) ∫ • rF d  is independent of path 

 c) 0=•∫ rF d  for every closed curve in R 

 
 
 

Green’s Theorem 
 
Let R be a simply connected region with a piecewise smooth boundary C, oriented counterclockwise (R always lies to the left).  Then 
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