
 

Thm7.3.14 compositionTheorem

let ft Rtab with f Ia b c e d

9 L d IR continuous ab g
IR

Then gof E Ria b

q cts is needed see ex 7.3.22

Pf Let D setof discontinuityof fantab

Dr setof discontinuity of pot on ta b

If u e tab I D then f is continuous at u
Since 4 is cts 9of is also continuous at u
I UE Taib IDs

Therefore Laib I D C Ia b I Di

and hence D C D

Note that feria b Lebesgue's IntegrableCriteria

D is of measure zero
HE 0 I countable collection of openintervalsLIKE

Sit

D C Y IR É length In E E



Since D CD we have

D C In E length In EE
DI is also of measure zero

Using Lebesgue's Integrability criterion again we have

got ER Taib

Inthisproof weshaved that a subsetof a nullset isalso a

hull set

Cor7.3.15 If ft Rtab then HERtab

and Sit e Stifle Mcb a
fu any M 0 sit A KM on Iab

Pf feria b f is bounded

Hex EM on ta b forsome M O
Then flea b CEM MI and

1 I M M IR is continuous

ByTha7.3.14 If ERIab



Since If a E fix Elf x AXeta b

That1.5N Sabifle Site Sablfl

Isis e Sitti
Similarly Alex EM AXE Cab

Shifts SabM Mlb a

That3.16 TheProductThem If f gERTabJ then fg eRtab

If feria b IM Ost Stab CEMM3

and GA E MIMI IR is cts

i FERIA b

Similarly gertab Je Rtab

By Thu7.1.56 f geRtab ftgER2a b7

Hence Stg E Rta b

Therefore That1.5again fg Cftg f g e Rtab



Thm7.3.17 Integrationby Parts

Let F G bedifferentiable on Taib

f F g G E Rta b

Then FG Fg E Rta b and

SifG FG lab SabFs

Pf F G diffon Tab F G et on cab

F G ERTab Thur7.2.7

ProductThan7.3.16 then implies

FG Fg E Rea b

And productrule Than6.1.341

FG FG FG f Gt Fg ERTab

FundamentalThm7.3.1

SIFG FG lab

SifG SabFg FGlab



Thm7.3.18 Taylor'sThinwith Remainder IntegralForm

suppose f a b IR

f f exist onTab

SH E REAb

Then f b feast4 b a t 19 Cb a Rn

where Rn h Sab Fft b t dt

Pf Rn S f t b tsdt byproductThu

Integration

by Sab f it bi dt
Parts
That3.17 fact Its i It G Idt

f b a t if ctl b t dt

HII b as t Rn
same
calculation

n9 b a n f cal
ny

Cb 9 Rn z

th b a t 9 lb a Ro

where Ro I Sab fit bAdt Sif f b ta

so we are done


