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A Study on Searching Speeds of Real-time Searching Algorithms
Sugjoon Yoon* and Hyunjoo Kang**

ABSTRACT

Various parameter values are provided in the form of tables, where data keys are ordered
and unevenly spaced in general, for real-time simulation of dynamic systems. Unit intervals
including parameter values are searched rather than stored data keys. Since real-time
constraint enforces use of a fixed step size in integration of system differential equations
because of the inherent nature of input from and output to real hardware, the worst case
of iterated probes in searching algorithms is the core measure for comparison. In this study,
conventional Bisection, Interpolation, and Fast searches are analyzed and compared in the
worst cases, Big O's, as well as the newly developed searching algorithms: Modified fast
search and Modified regular falsi search. The numerical tests show that Modified regular
falsi search is faster than the other interpolation searches in either expected time or worst
case. In the case of non-linear data distribution, Bisection search turns out to be superior
to Interpolation search and its derivatives. But, the logic reverses for linear or near linear
data distribution because interpolation searches locate key values at once.
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Algorithm
=1, r=n
For j=0,1, 2, until satisfied, do:
Set m=(1+7)/2
If D(m+1) <N, set l=m+1
Else it D(m) > N, set r=m
Otherwise ‘N exist in the inteval [ 1, 7]
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Mean | Max | Mean | Max | Mean | Max | Mean | Max
Case 1 (84%)| 9.0 10 1 1 1 1 1 1
Case 2 (84%)| 9.0 10 16.8 65 16.3 64 10.1 48
Case 3 (g44)| 9.0 10 21.8 98 215 97 9.9 37
9.0 10 13.2 98 129 97 7.0 48
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