Today in Physics 217: vector integrals

Three usetul generalizations

et: the tundamental theorem = S[)E, ' Al
ot calculus:

J Gradient theorem

J Gauss' divergence
theorem

U Stokes’ curl theorem
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Integral vector calculus

Fundamental theorem ot calculus for a tunction of one

variable:
‘[’3’ df (x)

a dx

i~ f(b)-f(a)

In vector calculus, there are three ditterent kinds of
derivatives — gradient, divergence and curl - so there are
three ditterent analogues ot the fundamental theorem ot
calculus:

 the gradient theorem:
|VT-dl=T(b)-T(a)
C

where the integral is taken along the curve C, and @ and b

are the position vectors of the endpoints ot C
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Integral vector calculus (continued)

] Stokes’ theorem, for curls:

I[?:n:f})dﬂ = ra[)t?-df
C

5
where the integral on the lett is carried out over a surtace

S, and that on the right is carried out all the way around
the curve C that bounds S.

J And (Gauss’) divergence theorem:

J.[?-ﬂ]d’c :(ﬁr—'-dﬂ

vV 5
where the integral on the lett is carried out over a volume

V, and that on the right over the surtace S that bounds V.
[Mlustrating these theorems one by one...
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