



































































































































Def7.3.3 If ferta b then the function definedby

F Z f for Zeta b

is called the indefinite integral of f with basepoint a

onemay use otherpoint as basepoint is still called

indefinite integral Ex7.3.6

Thm7.3.4 If ferta b then

F z Saff is continuous on a b

and in fact if I A M Etab then

IF Z F w MIZ WI Z W Eta b

Remarks i Mexists because FERTAb f isbdd

Ci's is called a Lipschitzcondition muchstronger

than just continuity

Pf z weTaib with WEZ AdditivityThm7.2.9

Fiz Satt f If F w Sff
F Z FIW St






































































































































If M fix M xeTa b

Than7.1.5 c MG W Sff M E W

FIZ Few Sff ME W MIZ w

since W 7

clearly thecase z w follows immediately too

Thm7.3.5 FundamentalTheorem of Calculus 2ⁿᵈ Form

let ft Rta b and continuous at c

Then F Z Saff is differentiable at 7 1 and

F c f c

Pf We'll proveonly for the right hand derivative

Leffleth FCC f c

The lefthandderivative canbehandled similarly
Therefore we assume C E a b

Since f is continuous at C 6 0 17 0 sit if
x fix f c CE ETC cthe consideronlyrightside

let h e o he then AdditivityThm7.2.5 Cor7.2.10


















































f ER a Cta RTaCT RTC Cth and

54ᵗʰ Sit 5ᵗʰ f
ie F Cth F c 55ᵗʰ

By f c E s fix f c E ETC the

we have f c E a Éʰf flatesh

which implies f c
F Cth Fcc

fate

F Cth Flc flc E at byeh

It proves that GEFCth Flc f c

Thm7.3.6 If f is continuous on a b then

FIX S af is differentiable on ab and

F x f x XE a b

Pf f cts on a b fe RTab its at everypt cE9b



Eget
a f x sgnx on E1,1
Then FE RE1,1 equals astepfunctionexcept at a point

f notcontinuous at X 0 butcontinuous xE E1,1 110

Simple calculation indefinite integral with basepoint 1 is

F x sgnexsdx 1 1 1 Ex

One can see that Flo doesn'texist t its ate is a
necessary condition

and F is not an antidaivative of fix sgn x

b let G Thomae's function

if x e to is n
dive ionium

factors
gcdm n 1

h 1 if 0

0 if X is irrational XETO I

Then by Eg7.1.7 one concludes that

H X 5th 0 XETO I check

H x 0 exists XETO I

However H x Gix rational TO



Thm7.3.8 SubstitutionTheorem

let I IR cts I interval

4 α β IR sit Git exists cts tETαβ
ie 9has a continuous derivative1 414β CI aβT R

Then f 91 79 edt fixidx

tobecont'd


