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33.4 letfix f

1 X rational

1 x irrational

WIS f isnotintegrable
let P o to tic tn 1 bepartitionofto I
letUpper Darboux sumbe Ulfp Esupfix Ixettintic ta

ItMlfItai te tictail

I l tictici
I

let LowerDarboux sum beLlf p Einffixi xettic tic th ta

EYm f Itai te ta ta

If l l ta ta
1

Sowehave Ulf infUlfP Pisapartitionofto is I

Lif SupLcfP Pis a partitionof o D 1
SinceUlf i tLif 1 So f is not integrable

Wes Ifl isintegrable
U Ift P Eysup If x xettn.tk ta ta

ÉMIIft Ctutn tic tail
Is I tictici
I

L Ifl P Eyint Iflex XeItatic ta ta

E M Ifl In tic tictry

É t ta ta
I

SoWehave UIfl int UlIft P I pisa partitionofcoD 1

Illfl sup LIIft P Pis a partitionof0,11 1
Since 411ft Ifl 1 So IfI is integrable



33.7 a Show Ulf p LIf P E 2B UlfP LIFP

letfbe a bounded function on Lab 713 0 St fix E B Kxetab

Forthy E la b we have text fly fix fly fax fyi
Ifixiltlflyll fix fyi

E BtB fix Fyi
E 2B fix flyl

forS Itis tail Eta b Esp foxy fay
E sup2B fix fill

IIP fix fly E 213sup Ifall 213fly

Mlf s fay E 2B Mlf S 2Bfly

Sys Mlf S fyi Eggs 2BMlf s
2Bfly

Mlf S intfay
E 2BMlf S 2Bight fly

Mlf s Mlf S E213 Mlf S Mlf S

Ulf P Lif P E 2B Ulf PI LI f PI

b show if f is integrable on a b then f alsointegrable onLa b

If f is integrable thenforeach Eso If o st meshp as
Ulf Pl Llf P CEB KPE a b From al we have

Ulf P LifeP E 2B Ulf P LIFP 2B EB E

so HE o I 870 St meshP E implies Ulf P LIfiPICE

forHPE a b hence f is integrable on a b



33.13 let f g e ta b be continuous functions st Sab f fabg
Then f g are also continuous

ByLVT f g is continuous on a b then Axe a b st

if g x Iaf If g It dt
ta a

Ig f

gut at

ta Ji ta dt Jabgot It
Ia Dafit dt fabfit dt fabf fig

O

fix gin o

i fix gex

35.4at FAI Sint differentiable continuous

F'it CosLH continons

ByThm35.4

Sab fde fabf Fixdx
It xdF f x cosx dx 1 de

IzsinE t cosE WSlo

exsinxtosh

É me
Ell 0 I Xsinx Jsinxdx
I I



b JI xde SEExasxdx

Xsinxtasx

I since cosÉ f E sintI cost1
Eto Eti
E E
i o

35.99 Let f is continuous on La b Then f is boundedon a b and

c d e a b st fec e fix E fed Kxe la b
Then

I fac de e fab for EJ fid de
fec fabde e fi f IF I fed fabde

fec Fcb Fla E fab f AF E fld Flb F al

fed e fabfdf
Fb Fca

E fed

ByLVT AxeLab St fix Feb Ha
fabfdF

Hence JabfdF fix Feb Fca


