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Highlights (for review 6 ):

o The MDA-3 algorithm was able to discover some of best solutions for wide range of
benchmark testing problems of optimization (they have known solutions).

e A classical neural network training problem was implemented to test the MDA-3.

o The MDA-3 was compared with some of the best algorithms such as DE, EDA, and
PSO. It proved to be competitive.

e The strength of the algorithm comes from its simplicity and its ability to directly dig
in the search space with minimum payoff information needed.

e Optimum set of tuning parameters for the MDA-3 were estimated based on
extensive simulations. Statistical validations (99% confidence intervals) are added.

Abstract

Devising ways for handling problem optimization is an important yet a challenging task.
The aims are always for methods that can effectively and quickly discover the global optimum
for rather complicated mathematical functions that model real-world settings. Typically these
functions are too difficult to discover their global optima because they may (1) lack the
continuity and differentiability, (2) have multiple local optima, and (3) have complex
expressions. In this paper, we address this challenge by offering an algorithm that combines
the random search techniques with both an effective mapping and a dynamic adjustment of its
search behavior. Our proposed algorithm automatically builds two types of triangular search
directives over the unity intervals: principal and marginal. These search directives guide the
search within both the effective regions of the search domain that most likely contain the
optimum and the marginal regions of the search domain that less likely contain the optimum.
During the search the algorithm monitors the intermediate search results and dynamically
adjusts the directives' parameters to quickly move the search towards the optimum.
Experiments with our prototype implementation showed that our method can effectively find
the global optima for rather complicated mathematical functions chosen from well-known
benchmarks, and performed better than other algorithms.
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