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❖ The FF Zika virus model successfully captures the transmission dynamics between 

humans and mosquitoes, demonstrating that memory effects significantly influence the 

spread and persistence of the disease.

❖ The comparison between the AB and CF fractal–fractional operators shows that the 

AB operator exhibits stronger memory effects and slower infection decay, whereas the 

CF operator produces faster stabilization due to its exponential fading memory 

behavior.

❖ Future work may focus on extending the proposed model to include variable-order 

fractal–fractional operators, mixed fractional derivatives, and directional memory effects 

to capture more realistic and complex epidemic transmission dynamics.

❖ Explore the incorporation of control measures and advanced fractal–fractional modeling 

techniques to improve the prediction and management of Zika virus outbreaks.
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