


The need often arises for evaluating the definite integral of a function that has no explicit
antiderivative or whose antiderivative is not easy to obtain. The basic method involved in

approximating f ab f(x) dx is called numerical quadrature. It uses a sum Z?:o a; f(x;) to

approximate fab f(x) dx.
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Exercise Set 4.3

1.  Approximate the following integrals using the Trapezoidal rule.<=1
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Repeat Ed)_;g'cise 1 using Simpson’s rule. == %
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Repeat Exercise 1 using the Midpoint rule. n=0
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The Trapezoidal Rule

To derive the Trapezoidal rule for approximating fab f)ydxletxo =a.xy, =b,h=b—a
and use the linear Lagrange polynomial:

b /
/ f(x)dx = %[f(xO) + f ()]



Simpson’s Rule

Simpson’s rule results from integrating over [a, b] the second Lagrange polynomial
equally-spaced nodes xo = a, xo = b, and x; = a + h, where h = (b — a)/2.
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n = 0: Midpoint rule
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3.

Find a bound for the error in Exercise 1 using the error formula,
and compare this to the actual error.




