16.1 The Double Integral of a Function of Two Variables

Let’s have a function of two variables, f(x,y), over a region R contained in its

domain. We want to define the double integral of the function f over R denoted
as:
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The double integral of a non-negative function f(x,y) is the volume under the
graph of the function. From the definition of the integral in terms of Riemann
sums, we easily see that if a function f(x,y) changes sign on R, the integral is the
sum of volumes: the volumes above the xy-plane come into the sum with the plus
sign, the volumes under the xy-plane with the minus sign. Hence, the integral of
the function depicted in blue on the picture below over the rectangle in orange
seems to be O:






