
 

egI let E ToDXTo I

fixy
0 if both X andy are rational
1 otherwise

Then f is not integrable over R

usingdis
sole t subdivision partition P of R RN URn

one can find points xn BD ERk faang k suchthat

both Xk ya are rational why

Then corresponding Riemann sum equals

tf P EhfunyDOA5 E o OA neo
o as 11PM 70

Ontheotherhand we can also find HI YESERK Suckthat

at least oneof the Xie Yi is irrational why
Then corresponding Riemann sum equals

Sniff P En tHaiyanAa Ei 1 oak

Area R I

1 as 11PM 70

Since Saffp o t e SaffPl

f is not integrable



egle let 12 0,13 191

fagg 1
if to andy to

if X o cry 0

Then f is net integrable our R

using lis i

Sohei In any partition P of R

there is a subrectangle s

t T
R To tix 0,93 I

at
choose xD Iti ER

since ostietkl oasiss al

Then Riemann sum

SH P EI fawn oak
fall y OA t FEItha k OAK

Z fHi OA
T
O

1
tis f

tis

It51
Since Oct s s 11171 20 ti s 70

Hence Sff Bz as as 11PM 70 ie leiaitdoesn'texist

e f is not integrable



Remade Egs 5 6 show that we need conditioned to

ensure the integrability of a function over closed

rectangle

Propt Let R ta b Ek DT be a closed rectangle and fagg
be an integrable function over R then f is bounded

on R

ie I M o suckthat Hexy I f M t existCR

Pf t Omitted Cegb above gives an idea of proof

Remark i Fraueg5 boundedness is necessary butnot

sufficient fr integrability

integrable
banded

E ougeneral

Pro12 let A EabTx te d be a closed rectangle and

fix y be a continuous function on R then f

is integrable on R

PI Omitted Seeproof in 1 variable case
in MATH2060

for an idea of proof



Rewards d Notethat a catmuousfunction on closed rectangle

is always bounded props 1 z are consistent

MATH2050 fa l variable situation

dis continuity onclosedrectangle is sufficient but notnecessary

In fact Prop 2 can begeneralized to a bounded

function on a closedrectangle with a small set of

discontinuity The precise concept is measurezero set

MATH4050 RealAnalysis

For us we have

PropI Fu function over closed rectangle

9 bounded t continuous exceptfinitelymanypoints

integrable

b bounded t Contaiaan except finitely many differentiable

cures

integrable

9 tag femtinum
air andbounded

0 otherwiseCoatsider


