
 

Riemannintegralover R

f dx area underthecurve

piecewise contfans are Riemannintegrable

including piecewisecons fans I

shortcomings

Underlying space R R
Domainofintegrationonly a b bounded

Onlyboundedfins
If fn f ptwise andfn Riemann integrable
it isnoting thatf is Riemann integrable

LebesgueIntegral If dx where r can is somesubset dx dx din
r Lebesguemeasurable sets

f Lebesgue integrablefins
BLebesguemeasure mcr s Sridx

e.g I i dy s b a I a b l

a RC R m r lengthof r
r C R miss area in

r c1123 m r volume in

Need to consistently define measureforanysubsetof R
II If ACBCR then m A s m B

2Additivity If An13 0 thenMCAUB MCA tm B

3 Translation invariance AXER ECR



M E MIX E x ta laEE
eg 3 1 27 4 5

Notpossibleto definesuch a measure onall subsetson R
GSolution Restricttheclassofsubsets ameasurable inRn to which

weassign a measure

Desiredproperties

Notation If S is a set 2 denotethesetofsubsets in S
Let Mndenotethesetofmeasurablesubsets in R Wewant
141 If UC R isopen then U EMn U ismeasurable

5 If UEMn thenU R Ill isalso in Mn

6 If UVEMnthenUnV and UUV anemeasurable
5 t16 Mn is a Booleanalgebra

3operations YE YE Gue

7 We want Mnto be a o algebrana
k a countable

If Ui Uz is a sequenceofmeasurableset
then QUn is measurable AUnismeasurable

AxiomsforLebesguemeasure readTao
ThmI 7 a definition of Mn and Lebesguemeasure satisfying
all theaxioms 4mn Mn R o

Outermeasure H E CRn y
uol B is anopencovern Ebyboxes

me E int II IBil E B E BiCR areopenboxes

Openboxes R cab

12 ai b x Azba x x an bn
outer measure is definedforALLsubsetsin R



Lemma 7 2 5 7.2.6
mebox svolebox


