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Solving Numerical Integration Based on Evolution Strategy Method
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Abstract  In this paper, two new kinds of calculating numerical integration methods based on
evolution strategy algorithm are proposed. One of which is based on mixing basis function evolu-
tion strategies for solving numerical integration, and the other is based on inequality point’s seg-
mentation for solving numerical integration. Both of these two algorithms adopt single-gene mu-
tation evolution strategies that suit for high dimensional optimization, which can not only com-
pute usual definite integral for any functions, but also compute singular integral and oscillatory
integral. Finally, several experimental results show that the two proposed numerical integration
methods are more efficient and feasible in computing the arbitrary functions numerical integration

compared with traditional numerical integration methods.
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using the above method, as some integrated functions’ ex-
plicit primitive functions can not be shown or the primitive
functions which are so complex are not suitable for computa-
tion. Therefore, it is necessary to propose a novel computa-
tion method to solve numerical integration, in order to solve
the defect of the approximate definite integral computing
method. According to these problems, an approximate nu-
merical integral evolution strategy computing method was

proposed based on hybrid basis functions. whose basic idea is
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to use hybrid basis functions evolution strategies algorithm to
approximate integrated function in order to accomplish the
definite integral's approximate computing.

On the other hand, nowadays people usually use the nu-
merical integral formula based on equally spaced nodes
Summed-division or the regulated equally spaced nodes which
are invariable in the whole computing process. All the inte-
gral formulas having equally spaced nodes can not be divided
according to the form of the integrated functions, we need
more nodes to obtain higher precision, the best division is not
the equally spaced previously chosen, but to choose division
points randomly in terms of the form of the integral function

which means the concave and protruding form of the integral

function curve. Thus, divide first, sum next, the precision
of the function’s integral value is higher than the traditional
method. In the light of the idea, another Evolution Strategies
numerical integral method based on unequally spaced nodes
division is proposed, not only this Algorithm can calculate
the usual significant functions’ definite integral but also cal-
culate the singular integral and oscillating integral.

The two algorithms in this paper proposed can not only
calculate the usual significant functions’ definite integral but
also calculate the singular integral and oscillating integral can
be regarded as the improvement of the traditional numerical
integral method, they have widespread application in the en-

gineering technology and science computation.



