
H* We compute the line integral of F on

the upper semicircle with radius 2 in two ways. *L

In[8]:= H* direct calculation *L
R = 2

F = 8y, 2 x - y<
H* parametrization of the semicircle *L
r = 8R Cos@tD, R Sin@tD<
H* FHrHtLL *L
pF = F �. 8x ® r@@1DD, y ® r@@2DD<
D@r, tD
H* FHrHtLL.r'HtL *L
g = Dot@pF, D@r, tDD
H* line integral *L
li1 = Integrate@g, 8t, 0, Pi<D

Out[8]= 2

Out[9]= 8y, 2 x - y<

Out[10]= 82 Cos@tD, 2 Sin@tD<

Out[11]= 82 Sin@tD, 4 Cos@tD - 2 Sin@tD<

Out[12]= 8-2 Sin@tD, 2 Cos@tD<

Out[13]= 2 Cos@tD H4 Cos@tD - 2 Sin@tDL - 4 Sin@tD2

Out[14]= 2 Π



In[37]:= H* Using Green's Theorem *L
H* parametrization of the line on the bottom *L
s = 8t, 0<
H* FHsHtLL *L
pF = F �. 8x ® s@@1DD, y ® s@@2DD<
D@s, tD
H* FHsHtLL.s'HtL *L
g = Dot@pF, D@s, tDD
H* line integral *L
li2 = Integrate@g, 8t, -R, R<D
Curl@F, 8x, y<D
H* double integral of curl on the interior *L
di = R^2 Pi � 2 Curl@F, 8x, y<D
H* line integral on r = double integral of curl - line integral on s *L
di - li2

Out[37]= 8t, 0<

Out[38]= 80, 2 t<

Out[39]= 81, 0<

Out[40]= 0

Out[41]= 0

Out[42]= 1

Out[43]= 2 Π

Out[44]= 2 Π
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