Section 5.5
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Just as in the development of the double integral, we can
partition [a, 5] into 1z equal sub-intervals each with length Ax,
partition [¢,d] into 7 equal sub-intervals each with length Ay,
partition [p,¢] into 1z equal sub-intervals each with length Az.

X

For each of the »* sub-boxes, we may multiply a value of the function
Ax,y,z) anywhere on the sub-box by the volume AT"= Ax Ay Az.

It the limit as 7—ec exists for the sum of these products (which will be
true for continuous functions), then we say that fis integrable over B, and
this limit is called the triple integral
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Example Integlate Axp,2) = (3,\ + 2y + :)- over the box defined by

[0,1/3]x[-1/2,0]x[0,1] using any two different orders of integration.





[image: image3.png]An elementary region in R? is one which can be defined by restricting
one of the variables to be between two functions of the remaining two
variables, where the domains of these functions is an elementary region
in R%.

Similar to the way the integral of a function f{x,y) over an elementary
region in R? is defined, we can define the integral of a function f(x,y,z
over an elementary region J7 in R? to be

Axyz)ydedydz = fix;

w B
where B is a box containing the region /7, and the function f(x,y,z) is

defined to be equal to A(x,y,z) on the region JI" and equal to 0 (zero)
outside the region I7.
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Integrate the function xyze =~ over the region between the xy plane, the
plane y = x, the plane x = 4, and the cone z? = x* + )7 in the region where
x, v, and z are all non-negative.





