
 

Triple Integrals

Def 5 let fixy z be a function defined on a Cclosedandbounded

rectangular box

B Ta b Xtc dJ XE r s

Then the triple integral off over the boxB is

fixy DV pffIf If KkYa Ok

if this exists

where d P P x B x B is a subdivisionof B into
sub rectangular boxesby partitions R R Ps of

Eabis Ea DI e Ir s respectively And
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box Bk Bk
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Thad Fubini'sTheorem fr Triple Integrals 1stfam

If fexy z is continuous infact absdutebjtutegrable.atsufficient

on B a b He DIXErs then

fixy dV J f fabfixy dxdyde

Note Interchanging theorder ofthe coordinates we alsohave

fixy DV Sffabfadfans dydxde

in any order of DXdy d't

Deff Tripleintegral over a general region DC IR

let fixy be a function on a closedand bounded region

D CIR Then

fixyesdV At Fixy du

where B is a closed and bounded rectangular
box

containing D and
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Note As in doubleintegral this definition is well defined



Special types ofclosed and bounded region DC IRS
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where R i i 133 are closed and
bounded plane regions and

4,42 9,02 Wi We are continuous Wrt the corresponding

variables

Thad Fubini'sThmfatnipleintegrals Strongfam

let fix y z be a continuous absolutegrable
functiononD

If D is of typed as above then

fixyesdu fcxa dzIdxdy

Similarly far types and 3



Note Particularly we have CasingFubini's fudouble integrals

if D Xy t aEXEb gixkyeg.CN
UHy E E E Uday

ie R is of type41 as in doubleintegrals then

sexism fab fix.is dzdydx

Similarly forothertypes

Prod The propositions I 4 for double integrals also

hold f a tripleintegrals are closed and
bounded

region in
1133

Volumeof the boundedregion D in the 1stoctant
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VolcDf SSSI du o y
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egI Volumeof Ellipsoid
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Bysymmetry wecan consider
l O EyEbfate

theistoctautarly

VollD 8 volume of Dui the 1st octant
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44931 optional exercise

In fact we have sanitary
Vol D f f S E foal dx dy de

and etc optional exercise

f
Note better way to do this is by changeofvariables

formula later in the course I
egI Find the volume of D enclosed by
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At theintersection of the two surfaces
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x't 35 8 X 5
is theprojection Xyplane of the intersection awe

which is 6 25 4 a ellipse

so Ri 5 4
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f 4 H xy dx check I
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f For
thoseinterested in the intersection space came in parametricfam
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egI Evaluate g Jo gy4Yf dxdy de

S IS 5yes dxdyf.dz
To thisdoubleintegraldoesn't

depend onZ

figs dxdDIE.dz
thinkof this as

doable integral

over the region
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By Fubini's
gfas dy dx fired
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Then the integration can be easily evaluated
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egI let B base be a nice subset of1132

let D care in 1123 with base 13 on Xyplane

and vertex 0 o h h o

h

BED n lhorizontalplane atheight z

Bz is scimitar to B

of

How to findthe volumeof D

Answer by concept of Riemann sum and His figure
Be

Vol AreaBz OZ

Vol AreaCB dZ

Bysimilarity ratioofheight
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ratio of area ArealBel
Arta ft EI

keep SohCI FI Area B dz
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