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Performance of the Numerical Integration
by Euler-Maclaurin summation formula

HirosHI HIRAYAMAT?

Euler-Maclaurin summation formula!) can be regarded as error evaluation
with the value of integration and the value of the numerical integration by
the trapezoidal rule. Since the differential coefficients of the function were con-
tained in the error evaluation formula, numerical integration was not performed
until now using this.

If the Taylor series method which is a kind of automatic differentiation is used
in order to solve this problem, the differential coefficients are calculable with
sufficient accuracy. If this method is used, it can be expected that an effective
numerical-integration formula can be given.

In this paper, it is shown that Euler-Maclaurin summation formula with the
Taylor series method which give the accuracy differential coefficients becomes
an effective numerical integration method as same as other leading numerical
integration and equivalent grades. Since the Taylor series method can calculate
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the value of a function in the singular point of a function with the singularity on
appearance with sufficient accuracy, it has the feature which can calculate the
numerical integration to a function with the apparent singular with sufficient
accuracy.
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% 2 Comparison of Performance of Quadrature Routines(e = 107?)

EM DE DAQN9
No. N error N error N error
1 3 3.5e-11 33 3.4e-9 25 5.2e-18
4 3 2.5e-10 67 2.2e-9 25 3.5e-17
5 9 2.2e-10 65 6.3e-9 61 1.8e-11
8 9 1.7e-10 65 3.5e-9 91 8.9e-12
9 33 5.4e-10 519 3.7e-9 81 1.0e-5
10 5 3.1e-10 33 1.4e-9 21 3.9e-13
11 3 2.6e-10 33 7.6e-11 21 3.3e-18
12 3 7.3e-11 33 1.6e-9 21 2.2e-18
13 129 | 7.9e-10 | 461 1.2e-8 321 6.2e-7
16 5 3.2e-10 141 4.2e-9 91 5.2e-7
17 129 1.9e-10 555 5.7e-9 101 7.4e-4
18 33 1.1e-10 131 1.7e-8 51 5.4e-6
20 17 3.1e-13 65 6.3e-9 21 1.1e-8

15) Takahasi, H. and Mori, M., Double exponential formula for numerical integration,

Publ. RIMS, Kyoto Univ.,9(1974),121-141



