Bob Brown, CCBC Essex                      
Math 253 Calculus 3, Chapter 15 Section 4
1

Def.:  A curve C given by 
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, is simple if it does not cross itself—that is, if 
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 for any c and d in the open interval a < t < b.
Def.:  A plane region R is simply connected if its boundary consists of one simple closed curve.  See page 1093 in the textbook for illustrations.

Green’s Theorem
Theorem:  Let R be a simply connected region with a piecewise smooth boundary C, oriented counterclockwise.  (That is, C is traversed once and so that the region R always lies to the left.)  If M and N have continuous first partial derivatives in an open region containing R, then
Exercise 1:  Verify Green’s Theorem by evaluating both integrals
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 for the region given below.
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Exercise 2 (Section 15.4 #10):  Use Green’s Theorem to evaluate 
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, where C is the boundary of the region lying inside the semicircle 
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 and outside the semicircle 
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Exercise 3 (Section 15.4 #12):  Use Green’s Theorem to evaluate 
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, where C is the boundary of the region lying between the graphs of y = 0, 
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Theorem:  If R is a plane region bounded by a piecewise smooth simple closed curve C, oriented counterclockwise, then the area of R is given by
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