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Simpson’s Rule:
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Since the error term involves the fourth derivative of f, Simpson’s rule gives exact
results when applied to any polynomial of degree three or less.

EXAMPLE 1 The Trapezoidal rule for a function f on the interval [0, 2] is
2
[ rwas~ @+ 5@,
0
and Simpson’s rule for f on [0,2] is
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The results to three places for some elementary functions are summarized in Table 4.7.

Notice that in each instance Simpson’s Rule is si gnificantly better. n
Table 4.7 f(x) o x* 1/(x+1) 1+ x2 sinx e

Exact value 2.667 6.400 1.099 2.958 1.416 6.389

Trapezoidal 4.000 16.000 1.333 3.326 0.909 8.389

Simpson’s 2.667 6.667 1.111 2.964 1.425 6.421






