Romberg Integration
Trapezoidal Rule: The formula for the Trapezoidal Rule is as follows:
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The Trapezoidal Rule approximates the integral in this fashion.
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The terms following the integral are the error terms. Romberg integration
eliminates successive terms in the error in the formula.

Romberg Integration: The Romberg method removes successive error terms. First we
compute the following values for k =1,2,...,m, A, = T(2k_l) . Then we compute:
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The error in estimating the integral by A, ; = 4_].’_’1 — — is
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The first column is the Trapezoidal Rule with n=1,2,4,8,16, and 32 intervals. The other
columns are computed as described above. The number at the bottom of each column is
the best estimate of the integral in that column. The number furthest to the right in the

array is the best estimate overall. It has error O(h'*) in this example.
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