
 

egd Evaluate fifty's.mx dxJdy

Sole Regard Sol sm dx dy

as a double of sines over the region

y El and 0 EYE I
y X

I

By Fubini's I

S sinf dxjdy fff.in dy dx
O O

fo h Sody dx

So sinxdx

I cost

Caution fixys sw doesn'tdefine at X O

why can we use Fubini Ext



egI Find f X DA where R is the region in the

right half plane bounded by

9 0 xty o and the

unit circle

Sole Region R is

µ 5 o

xty o

By Fubini's o Fye

f xdA ff x dx dy
y

To fail the lower limit for integral arty
we need soen fit e a

5 dy check



1 check
3k

Alternatively

XIA y o

R

CE Ed
dy dx xty o

Siff.fi dy dx

fjExdx JIXtFxdx
check

check

Mae complicated in expressing tee integral but
easier

to do the 1st integration



Applications

1 Area of good region RC IK

1
theft

area 1 DA

Then Fubini's Thmatplies the well
known formula

Area R fab fad g DX if R is the

region bounded by the caves y f egad_y

flat glas fcb gCbs for a EXE b

y fCX1

Me
a

b
I l
i y glH l

Glo Area bounded by y x2 and y Xt2

Seen Sohag y xe

y Xt2

x2 Xt2



x 1,2

Then byFubini's
2 H2 b

Area 1 dy DX it 4
I Z

XZ

J 2 xD DX Ez check

c Average of a function over a region
let f R IR be an integrable function

1

Deft Theaverageirelue off over R

treat It DA

egI let fixyj Xcesky 12 0,173 191

Find average off arer R

Sod Average off over R freak Sff DA



xosky dy dx

Jotsuixdx check

check

Doubleintegralaipolaicoadwiates

yo T X y

X two
0

yersinia

Ii's a
µ

0

Idea
En fcpaitpoah

whats OAK approximately



riot

ri

Koro ro ro9 ri i
rn 00

ED

OAnne friooj Ori Cri 100J Ori

Hence oxoy too or

so fix y dA J fix y dxdy

fcrosgrsu

drdrdomlhodtore
faml.ae

DA dxdy rdr do
DA

rdo a



ffmR tAfd
in pRar tes b

Sffirardrdo 1kt rdr do

Jab fitter do rdr

Reach This is a special case ofthechangeof
variablefahala The extra factor r

in the integrand is in fact

F
2 3 the Jacobiandeterminant of

It 2 the change of coordinates



Maegeneralt
ThmI If Risa closed and bounded region

with CEo Ed and a ErebH
D

I I
And f R R bacontinuousfunctionarR

Then
f fix y

DA

abfjfcrasgrsino.rdrf.de

1
remember this extra r

egI Backtoom previous example9
0 0

fCxy X rcesO 2
1

and 0 14 x y



f If.yF5xdxdy

If Jonaso rdr do

L Jotter costdo

I Isceso do
check

1 check
352 XX

egB_ Convert integrals between Cartesian and

Polar coordinates

a JOE J'or3sinoosadrdf

Cbs f foF ydydx
Soda a Region OE rel OE 05



I 929 20

JI Psinocesadrdo

fo JFErauioscroso rdrdI

go SOF xydy dx dontfaget
this r

b f Jo ydydX

The region 5 k XE z OE yEFxx2

upper limit on y is given by the cave

y 5 2 95

y2 2X X

5 5 1

The cave X t z

rose p
0 0



r self Cocos 4

The anne Xt 5 5 1

Caso D't Crsino El
r2 zrces 0 0

r 260 0 since r O

r z6sQ OE QE

Heke
g
2

Eydydx
frememberths

rose extrar

Jo Jsoc rainordrdo

1 jug Fsinoardo

eght Fund area enclosed by 54650014

Sole 7,7
ofthe area

is

nexttune


