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Randomly Sampled Riemann Sums: Numerical Method

for Definite Integral

WU Guo-Ningi,  SUN Na i
(1. China University of Petroleum, Beijing,102200, China)

Abstract: Riemann sum of definite integral needs to take a point &; from each subinterval after
division. If the lengths of the subintervals are equal, and ¢; is the value of a uniformly distributed random
variable on the ith subinterval, then the Riemann sum is a function of the random variables. Inspired by
the law of large numbers, we study the change trend of the average value of the first n Riemann sums
after the division is given. The tests show that the average value of the first n Riemann sums tends to the
true integral value as the number of trials increases; the variance of the first n Riemann sums tends to zero
as the number of segmentation increases. The histogram of random Riemann sums is normally distributed.
Analysis and comparison with Monte Carlo method show that the method has high convergence speed
and accuracy.

Key words: Riemann sum; random variable; law of large numbers; central limit theorem; Monte

Carlo method
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