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Abstract
In this work we improve the accuracy and the convergence of the 1/t algorithm [1] for multidimensional numerical integration. The 1/t algorithm has been proposed as an improved version
of the Wang-Landau algorithm [2] which belongs to the class of Monte Carlo methods. After
the lower bound ymin and the upper bound ymax of the integral are determined by a domain
sampling run [3], the integral can then be approximated by
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where g(y) ≡ {x|x ∈ [a, b], y ≤ y(x) ≤ y + dy} and dy is the bin width of y. The distribution
g(y) can be obtained from the 1/t algorithm. However, the errors of estimated integrals saturate
because of the bin width effect. To obviate this effect, we introduce a new approximation
method based on the simple sampling Monte Carlo method by using the average of y values
in the subinterval [y, y + dy], which varies as the number of Monte carlo trials changes, instead
of the fixed value of y.
The non-convergence of the 1/t algorithm [4, 5] and the convergence of the new method are
proved by theoretical analysis. A potential of the method is illustrated by the evaluation of one-,
two- and multi- dimensional integrals up to six dimensions. The dynamic behavior of accuracy
shows that the numerical estimates from our method converge to their exact values without
either error saturation or the bin with effect in contrast with the conventional 1/t algorithm.
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