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(Probabilistic analysis of efficiencies for sorting
algorithms with a finite number of records based on
an asymptotic algorithm analysis)
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ABSTRACT

The Big O notation of a sorting algorithm analysis is an asymptotic algorithm analysis
which gives information of a rough mathematical function with an infinite increase
of a sample size, without any specification of a probabilistic model. Hence. in an
application with a limited finite number of data, it is necessary to test efficiencies of
sorting algorithms. [ estimated probabilistic models which analyze the number of exchanges
varying input sizes to sort. The estimated models to explain the relationship of sorting
efficiency on the sample size( N of the sample size and S of the number of exchange of
elements) are  $=09305N"** for Quick sort algorithm with O(nlogn) time complexity, and
5=0.2232N2"% for Insertion sort algorithm with O(n®) time complexity. Furthermore, there are
strongly supports that more than 99% of the above relationship could be explained by the
estimated models (p<0.001). These findings suggest it is necessary to analyze sorting
algorithm efficiency in applications with a finite number of data or a newly developed sorting
algorithm.
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[Fig 1] Plot of input size vs. number of
elements exchange by sorting algorithms
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