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Thun (Fmdanatd Theorem of Calculus I)

Suppose f. Co,bye IR is Riemann integrable and

F :[a,by - IR is differentable and F'Cx) - flex)

on [a,bJ. Then

I !fHdx= Fcb) - Fca) -- FGM! .



Pf: Consider a partition P of [ a, b] .

On sabirteaal k we can apply the Mem Value Thanh

to conclude FKIY.FC.IE#=F4E)--fCE? fo-

some 9km Ik . That is

f- lad - FG = f- (4) Axe MkFfor some ke C- Ik . As a

Consequence,
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So for any partition P,
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Taking a sap rerun and inform over p we find

fbaf f Fcb) - Fla) E Iff .
If
-

Part II Ca portal converse) .



g,
Riemann integosk on Cosby

Gcxtfagcsds
G (a) = [aged ds -- o
G. (b) = f! goads



G' (x) = logo

GCxi-hh-GHE.ie
.



th f!"gG) Is Eg Cx)

tho th f!
"

goods = g Cx)

r
Im G Cah) - Gk)
h-oT

= g Cx)

Morally : if you want an antidevalue for gcxj



just form f!glads = GG) -
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dank) = erx
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Them ( FTC II)
Suppose g Cx) is integrable or [a,b] and

define GG) = f!glads on Ca,b] .



Then G is continuous and moreover, at

any CE [qb] where g is continuous

G' (c) = gcc) .

In particular, if g is cont drums or Ca, by

then G
'
- g .

Pf: we leave as an exercise the fact that

G is Lipschitz continuous
.
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Suppose f is continues at c C- Cab] .

Let E > O
.

Pick 820 so that if Ix -ok S

then ④ g ICE .
This is possible saree
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continues at c. . Now observe that if
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G¥{# - go> = # figG)ds - go
= ¥ f! (ga - scalds .

But then, assumes for the manuf that odx-ok sad

x > c then
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A similar argument with sign chases happens when

+ a C and we still find the same inequality
holds

. Consequently Lang
,
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