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Abstract 

 In this paper, we present a hybrid genetic algorithm for finding multiple roots of non-linear functions with 

known multiplicity. Genetic algorithms (GA) have strong global searching capabilities but restricted 

convergence efficiency later, whereas optimal iterative methods offer good local convergence efficiency but 

strict initial approximation constraints. Combining GA and optimal iterative methods, a multiple root solver is 

proposed for a class of non-linear functions having discontinuity and non-differentiability. The proposed hybrid 

GA is then applied to various applied medical science problems i.e., blood rheology, fluid permeability in 

biogels, thermal regulation of the body etc. A comparison of computational time and other parameters of 

genetic algorithm and hybrid genetic algorithm show that our proposed hybrid genetic algorithm outperforms 

the conventional multiple root solvers and the GA. 

 

References 

[1] J.H. Holland, Adaptation in Natural and Artificial Systems: An introductory analysis with applications to 

biology, Control, and Artificial Intelligence, MIT Press, 1992. 

[2] Tian Qiu, Haigen Hu, Ruixin Chen, Qianwei Zhou, Qiu Guan and Xiaoxin Li, A multi-root solver for 

discontinuous and non-differentiable equations, Applied Soft Computing, 109 (2021) 107493.  

[3] M.A.Z. Raja, Z. Sabir, N. Mehmood, E.S. Al-Aidarous, J.A. Khan, Design of stochastic solvers based on 

genetic algorithms for solving nonlinear equations, Neural Comput. Appl. 26 (1) (2015) 1–23. 

[4] Fiza Zafar, Alicia Cordero, Ifra Ashraf and Juan Ramon Torregrosa, An optimal eighth order derivative free 

multiple root finding numerical method and applications to chemistry, Journal of Mathematical Chemistry, 

61(2023) 98-124. 

[5] Fiza Zafar, Alicia Cordero, Sana Sultana and Juan Ramon Torregrosa, Optimal iterative methods for find-

ing multiple roots of nonlinear equations using weight functions and dynamics, Journal of Computational 

and Applied Mathematics, 342 (2018), 352-374. 

 

 

 

A Multiple Zero Finding Hybrid Genetic Algorithm for Discontinuous and Non-

Differentiable Functions 


