Numerical Integration Using the Trapezoidal Rule

1 Trapezoidal Rule for Functions of One Variable

The trapezoidal rule approximates the definite integral of a function f(x) over the interval [a, b] by dividing
it into n subintervals of equal width:

with grid points:
r;=a+1th, i=0,1,...,n

The trapezoidal rule formula is:
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Alternatively, this can be written using weights:
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with:
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2 Extension to Functions of Two Variables

To approximate the double integral of a continuous function f(z,y) over a rectangular domain:

/ab/jf(w,wdydm

we divide the intervals [a, b] and [c, d] into n and m subintervals, respectively:

Am:b—a7 Ay:d—c
n m

v, =a+iAzr, 1=0,...,n
yi=c+jAy, j=0,....m
The two-dimensional trapezoidal rule is then:
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The 1D weights w; and w; are:

1 - _ _ .
wp =12 if k=0or k=n (or m for j)
1 otherwise

Thus, corner points have total weight %, edge points %, and interior points full weight 1.



