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4.15 Theorem (The Fundamental The rerg)_of Calculus). d‘ F(‘A Qv - z;?‘]

9
M Let f be an integrable function (m&[‘(r bl. For x € [a,b], let F(x) = [* f t) dt

(which is well defined by Theorem 4.9b). Then F' is (‘()IIII%(OHS on [a, b] more-

over, F'(x) exists and equals f(x) at every wch f is continuous.
b. Let F be a continuous function on |a, b| that is differentiable except perhaps at
_finitely many points in [a,b], and let f be a function on [a, b] that agrees with
F" at all points where the latter is defined. If f is integrable on [a,b], then

[P f(t)dt = F(b) — F(a).
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Let F be a continuous function on |a,b) lhatWemiable except perhaps at
’_finitel.\‘ many points in |a,b|, and let f be a function on |a,b| that agrees with
F" at all points where the latter is defined. If f is integrable on [a,b], then —
I j f(t)dt = F(b) — F(a). Eﬁn‘&m‘s —
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The starting point is the analogue of Theorem 4.13. The notion of “zero content”
transfers readily to sets in the plane; namely, a set Z C R? is said to have zero
content if for any ¢ > 0 there is a finite collection of rectangles Ry, ..., Ry such
that (1) Z C Ul" R,,,, and (i1) the sum of the areas of the R,,’s is less than ¢. We
then have:

|
4.19 Proposition. 7
a. If Z C R? has zero content and U C Z, then U has zero content. o
b. If Z1,...,Z} have zero content, then so does Ulf Zj.
c. If £ : (ag,bg) — R? is of class C*, then £([a,b]) has zero content whenever
ap < a < b < by.
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