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Memetic Algorithms (MA) is effective algorithms to obtain reliable and accurate solutions
for complex continuous optimization problems. Nowadays, high dimensional optimization
[problems are an interesting field of research. To solve the complex numerical optimization
problems, researchers have been looking into nature both as model and as metaphor for
inspiration. A keen observation of the underlying relation between optimization and
[biological evolution led to the development of an important paradigm of computational
intelligence for performing very complex search and optimization.
Evolutionary Computation uses iterative process, such as growth or development in a
[population that is then selected in a guided random search using parallel processing to
achieve the desired end. Nowadays, the field of nature-inspired meta-heuristics is mostly
continued by the Evolution Algorithms (EAs) (e.g., Genetic Algorithms (GAs), Evolution
Strategies (ESs), and Differential Evolution (DE) etc.) as well as the Swarm Intelligence
algorithms (e.g., Ant Colony Optimization (ACO), Particle Swarm Optimization (PSO),
Artificial Bee Colony (ABC), etc.). Also the field extends in a broader sense to include self-
organizing systems, artificial life, memetic and cultural algorithms, harmony search,
artificial immune systems, and learnable evolution model.

In this thesis, we propose the improvement self-adaptive for controlling parameters in
differential evolution (ISADE) and investigate the hybridization of a local search
algorithm with an evolution algorithm (H-MNS ISADE), which are the Nelder-Mead
simplex method (MNS) and differential evolution (DE), for Complex numerical
optimization problems. This approach hybrid integrate differential evolution with Nelder-
Mead simplex method technique is a component based on where the DE algorithm is
integrated with the principle of Nelder-Mead simplex method to improve the neighborhood
search of the each particle in H-MNS ISADE. By using local information of MNS and
global information obtained from DE population, the exploration and exploitation abilities
of H-MNS ISADE algorithm are balanced. All the algorithms applied to the some
Jbenchmark functions and compa_red based on some different metrics.

This dissertation includes three main points - firstly, we propose the improvement self-
adaptive for controlling parameters in differential evolution (ISADE) to solve large scale

optimization problems, to reduce calculation cost, and to improve stability of convergence
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[towards the optimal solution; secondly, new algorithms (ISADE) is applied to several
numerical benchmark tests, constrained real parameter optimization and trained artificial
neural network to evaluate its performance.; and finally, we introduce the hybridization of]
a local search algorithm with an evolution algorithm (H-MNS ISADE), which are the
Nelder-Mead simplex method (MNS) and differential evolution (DE)
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