Major Theorems Cheat Sheet

Five versions of the fundamental theorem of calculus. Each involve a set, it’s boundry, a

and some sort of derivative.

THEOREM

CONDITIONS

REsuLT

WHEN DO I USE IT...

Fundamental Theo-
rem of Calculus

° is differentiable from a to b

¢ Evaluating integrals in a single variable

Fundamental Theo-
rem for Line Inte-
grals

e (' is piecewise smooth starting at
P and ending at @)

e grad f is continuous on C'
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e Evaluating “open” line integrals in a conservative field

Green’s Theorem
(2-dimensional
Stokes’)

e R is a oriented region with piece-
wise smooth oriented boundary C'

. is smooth in an
open region containing R and C'
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¢ Evaluating closed line integrals in a non-conservative field in
2-dimensions

¢ Evaluating circulation (in 2-dimensions)

Stokes’ Theorem

e S is a smooth oriented surface
with piecewise smooth oriented

e Evaluating closed line integrals in a non-conservative field in

(higher dimensional boundary / curl FodA = dr 3-dimensions
Green’s) . is smooth in an open region S c e Evaluating circulation in 3-dimensions

containing S and C'

e IV is a solid region whose bound- e Evaluating flux of a field through a closed surface

ary S is a piecewise smooth sur-
Divergence face with outward orientation . e Can be used to find flux through an “open” surface by first
Theorem / div £ dV = dA closeing the surface finding the flux through that and then

W s

° is smooth in an open region
containing W and S

subtracting the flux through what you added to close the
surface.

Notice the pattern integral of derivative over set = integral of

over boundry.




