
 













































































Lecture I

7 He 8 Double Integrals over Rectangles

ection Stewart 15.1



 













































































Review of the definite integral

otation F a b IR

Divide a b into subintervals ti t Xi

w Xi Xi i b a In DX

Samplelpicle Xi in Xi l Xi

Reimann sum is 2in f XF Dx

efinition fab f G dx times II f xi s

emarks Sab f H DX when F O is the areas under the

graph of f



 

cture n 4

Ei f Xi Sx Ei Area Ri

eexit

R R2 flail
R

Ru
I I f I 1
a Xi XE XE Xi b



 

Volume and the double integral

otation F a b x c d IR µ
t

Ouestion what is the volume under the graph of f

otation Divide a b into subintervals Xi e Xi

w Xi Xi i Sx b a In
c d Yi l Yi

yi yi by d c In

Rig Xi l Xi Yi t yi



 

icture8

d

12,3 1223 1233

YZ

Riz 1222 R 32
y o

xinyi

Rn 1221 1231

c

I 1
a X Xz b



 

Notation Area Rig Sx Sy SA

Sample pick x y in Rij
Reimann sum is Eit Ey f Xia yi SA

Jefinition Sadfab f x y dx dy
LIE Eit Ey f Xia yi SA

otation SSR f x N DA Sadfab f x y dx dy



 

cture

f XIE yi AA Area of column over Rig

emark As n is Eit Ej f Xia yi SA approximates

volume under the graph of F when f 30
Sadfab f Cx y dxdy Volume under thegraph of
f that lies above R



 

xample Estimate the volume under the graph of
f x y 100 2 X 4 2

over 12 0,43 10,4

olution Divide R

4
Riz 1222

z Area Rig 4
Rn 1221

i l
2 4

Sample 1,1 in Rn f hi 102

1,3 Riz f 1,3 134

3 1 Rz f 3,1 50

3,3 1222 f 3,3 118



 

Sums 4 102 1134 50 118 1616 P

xample compute I dxdy

olution Realize 8 Integral as volume under FE

Volume of half of

a cylinder of

volume of half of cylinder of height 2
and radius I IT 1 2.212 it

Use volume formula SITE dxdy IT



 

Iterated Integrals

Question How do we compute double integrals

Answer Reduce to iterated single integrals

otation A x fed f x y dy
we integrate f where we view x as

a constant

xample A x f x Xy
3 dy

x2y to t Xy4141 0

2 2 t 4X



 

emark Now integrate A fab A G dx

We have iterated our integration

faff fGiddy dx

integrate overy

integrate over x

theorem
fix y da Jab J thx dy dx

J fab fix y dx dy



 

Idea f f dy dx S Area of y slices dx

volume under f
f Area of X slices dy
Sff dxdy

cture



 

xample g f zy cosCx dx dy

Integrate fo Wy t cos CH dx w y constant

x'y cos CH dx x'y 13 sin x I E
I y 13

Integrate Si I3y13 dy normally
Sf I3y13 dy a 3

2 6 II o
IT 4 6



 

emark we can other direction

J x'y cos CH dy dx

J tycosm II o dx
Jo 2 2 2 cos x DX

2 sin x

3 IT



 

xercise Evaluate fo f
ysincyxldydxfofjysincyxldxdy

fof ycoscyxllyHE.no dy
3
So I cos Ty dy
y SinCity lit l o

3

emark Sometimes one order is easier 1



 

xercise Volume of solid contained by 3 2 4 2 t Z 64

X I plane y 2 plane and the three

coordinate planes
Phrase as integral problem
3 2 4y't 2 64 graph of f x y 64 3 2

4y
Volume J J 64 3 2

4y2 d xdy

Compute J 64 x3 4y x
o dy

f 64 l 4y dy
y 4373 IF

etc



 

Average Value

efinition F a b IR the average value of F is

Average J FA dy

R
Il

efinition f Ca b c d IR the average value of F

Ave
1

Area R J f G y da



 

xample what is the average value of ye Y over

o 1 x I I

Solution Compute area of region
Area 2

Compute integral over region then divide by area

f fo ye Ydxdy
f C ye Hy lo dy
f f e 1 dy
e x Ii
e l e t I

Auer e i e 2 12


