A summary of the basic integral theorems of vector calculus.

Part One. n = 2.

Suppose
F = Pi+Qj

Green’s Theorem. Suppose R is a bounded region in R? with boundary C. Suppose T is a unit tangent
vector to C which points in the counterclockwise direction on the outer part of C' and in the clockwise
direction on the inner part of C. Then
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c R

V x F here is, by definition, the scalar Q, — P,.
Remark. This may also be written

/ Pdz + Qdy = // Qs — Pydzxdy
c R
where C' is oriented as before.

The Divergence Theorem. Suppose R is a bounded region in R? with boundary C. Suppose n is the
outward pointing unit exterior normal to R along its boundary C. Then
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F = Pi+Qj+ Rk.

Part Two. n = 3. Suppose

Stokes’ Theorem. Suppose S is a surface in R3 with boundary C' and unit normal n. Suppose T is the
unit tangent field along C such that n x T points into S. Then

/CFons = //S(VXF)ondA.

Remark. This may also be written
/ Pdx + Qdy + Rdz = //(Ry —Q.)dydz + (P, — Ry) dzdz + (Qz — Py) dzdy
c s

where S is oriented as before.
The Divergence Theorem. Suppose T is a bounded region in R? with boundary S. Suppose n is the
outward pointing unit exterior normal to 7" along its boundary S. Then
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