
 

PropI a If fixySeo is an integrablefunction on a closed
rectangle R then

fixd DAZ O

b If Ri andRz betwo closed rectangles suckthat

witR n witRz then

fixy
DA fix 9DA t fix y DA

f a integrable function over R URz

Pf Omitted Obvious fromthe concept ofRiemann sum

Note Various situations for intR n witRz 0
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we haven't defuiepffpyfcx.gsDA far cases 4

Hence weneed to define doubleuitgerals over general regions



region R one can define similarly q q q
the concept of Riemann sum

There are two ways to fam the
sun

sum over all subrectangles completely inside R

dis sum over all subrectangles outa non empty intersection
with R

or define as follows
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Def let R be a boundedregion andfixy be a function
defined on R Forany rectangle R's R define

FCkykXob if exist ER

if Cxy C R't R
Thenthe integral off over R is defined by

fixedA EHg DA



Remarked The definition is well defined lie doesn'tdepend on the
choice of R if R is another rectangle site R oR
and Easy fixed if Kid ER

if CXy ER IR

PropI The propositions I 4 hold ifwe replace closedrectangle
by closed and boundedregion

together with the Prop2

Important special types of bounded regions R

Type l R Icky atXEb g Eyegas
where g and gz are continuous functions on Ea b
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Type E RE CXy h ly k XEhay cEyed
where h and he are continuous functions on c d

h E ha but he ha
d
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For these 2 types of boundedregions we have

ThmI Fubini's Thm strongerversion

let fixy be a continuous function on a
closed and banded

region R

1 If R is oftype l as abone then

this da 4g fairy d5dx fab xdldydx

If R is oftype e as abone then hay

Sffandda Sadf ah fixy daddy yfMdxd9


