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1.25 Why the fundamental theorem of calculus works

The fundamental theorem of calculus says that

(Area under g(x) from a to b) = A(b)�A(a), where

Z
g(x)dx = A(x) + c.

Why does this work?

Let A(x) = (area under g(x) from a to x).

Area under g(x) from a to b

Di↵erence in area is the last little box

Then

dA

dx
= lim

�x!0

A(x)��x�A(x)

�x

= lim
�x!0

area of last little box

�x

= lim
�x!0

g(x)�x

�x
= g(x).

So

A(b)�A(a) = (area under g(x) from a to b)� (area under g(x) from a to a)

= (area under g(x) from a to b).
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