Outline

© Double integrals over general regions

=] & = E DA
SEIAN Several variables



LOQJ' fime. IVLl‘egmé over ﬂec/&mg_/e), /{de

T-= ]OIO‘Z Ll9) dg) azr

. Iﬂfﬁgzak Jide -out
Ovder  does wa maller :
T = J () fley de ) dy



Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User


Description of the problem

New situation:
The region R of integration is not a rectangle

Consequence: Order of integration is important

— and cannot be switched arbitrarily R nemady He xme

bl we have /o chonse
He desugphian of R

YA

Samy T. Several variables Multivariate calculus 20 / 99
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Special form of domain

Particular case: We have 46&‘"'@’},"(

R={(xy)OR* x€[a b, f(x) <y < g(x)}
~——

rhen u}i\eq‘EE Lk witcgule

Recipe: Wit x wt y

Integrate wrt variable with constant bounds last

Samy T. Several variables Multivariate calculus 21 /99
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Example of integration (1)

Function:
z=f(x,y) = xy?
Region: Of the form

Rz{(x,y)ERz;XE[O,\@], x2§y§2}

Problem: Compute

//Rf(x,y)dA

Samy T. Several variables Multivariate calculus 22 /99
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Example of integration (2)

Order of integration: We integrate wrt y first and compute

//Rf(x,y)dA = /()ﬁ<[<jxy2dy>dx

= 35~ §x7 dx
8 V2

_ 8. 1.4
6 24 o

Samy T. Several variables Multivariate calculus 23 /99



Example of integration (3)

Switching order of integration:
One has to be more careful than for rectangles. We get that

RZ{(X,}/)GRZ;XE[O,\/E], x2§y§2}

can also be written as

R:{(x,y)€R2;y€[O,2], ngg\/)_/}

Samy T. Several variables Multivariate calculus 24 /99



Example of integration (4)

Integration with order switched: We integrate wrt x first and

compute
2 ( vy
//f(x,y)dA = / </ yxyzdx>dy
J Jr o \Jo
— 2 [ 3a
2/0 y ay
1 2

_ 4

= 2

0

Samy T. Several variables Multivariate calculus 25 /99



Switching order of integration (1)

Function: consider a general function

z=f(x,y)

Region: Of the form

R = {(X,y) ER* x€[0,2], e*<y SE:(}
(x) S[L)

Problem: Switch the order of integration for

// (x,y)dA = // F(x,y)dydx

Samy T. Several variables Multivariate calculus 26 / 99
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Switching order of integration (2)

Changing the definition of R: We have

R = {(x,y) ER* xc[0,2], e*<y< ex}
= {(x,y) €ER?} yecle? 1], —In(y) <x< 2}
U{(ey) e Ry e1,€], In(y) < x <2

New formula for the integral:

// (x,y)dA = //I( xydxdy+//| f(x,y)dxdy
n(y) n(

Samy T. Several variables Multivariate calculus 27 / 99



Choosing order of integration (1)

Function:

Region: Of the form

R={(x.y)eR% ye[0.v7], y <x <7}

Problem: Compute

//Rf(x,y)dA

Samy T. Several variables Multivariate calculus 28 /99
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Choosing order of integration (2)

Impossible computation: Write

//Rf(x,y)dAz/Oﬁ/yﬁsin (xz) dxdy

Then antiderivative of sin(x?) not known!

Solution: Switch order of integration, ie write

R:{(x,y)ERz;XE[O,\/ﬂ, Ogygx}

Samy T. Several variables Multivariate calculus 29 /99



Choosing order of integration (3)

y ¥y
Va (Var T 2
fo L sin x2 dx dy J’ J.smx dy dx
Vi 4 Vi 4
y=x x=Vm
R R
7 x=Vmr
Va x y=0 Var x

In_ttehgr:tl;lf tﬁtrzt ... we integrate first
with respect to x .

with respect to y.
does not work. Instead... P Y

Samy T. Several variables Multivariate calculus 30/ 99



Choosing order of integration (3)

Computing the integral:

//Rf(x,y)dA = / /sm x?) dydx

,\ Uxhu wh

=3 @g)sm x dx U=xt

. _Ecos( )7

=1

0

Remark: This trick does not always work!

Samy T. Several variables Multivariate calculus 31/99
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	Double integrals over general regions

