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Abstract

Memetic algorithms have demonstrated strong potential in
addressing computationally expensive  optimization
problems by combining population-based search with
iterative objective function evaluations. Despite their
effectiveness, a key limitation of conventional Memetic
algorithms is their relatively slow convergence rate, which
often requires a large number of generations to achieve
optimal or near-optimal solutions. To mitigate this issue,
this study introduces a novel hybrid framework that
integrates neural networks into the memetic algorithm
paradigm. In the proposed approach, the neural network
functions as a guiding mechanism, dynamically steering the
search process to accelerate convergence and enhance
solution quality. The algorithm’s performance was
systematically evaluated on a diverse set of benchmark
optimization problems. Experimental results reveal that the
hybrid method significantly improves convergence speed
while achieving up to an 88% increase in solution quality
compared to baseline Memetic algorithms. These findings

underscore the capability of the proposed hybrid algorithm to substantially enhance both the
efficiency and effectiveness of memetic algorithms. Furthermore, the approach demonstrates strong
generalization ability, suggesting its applicability to a wide range of real-world optimization domains.

Keywords: Memetic Algorithm; Neural Network; Optimization; Hybrid.



