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Abstract 

In this research article we solve the problem of synchronization and anti-

synchronization of chaotic systems described by discrete and time-delayed variable fractional 

order differential equations. To guarantee the synchronization and anti-synchronization of 

these systems, we use the well-known PID control theory and the Lyapunov-Krasovskii 

stability theory for discrete systems of variable fractional order. 

We illustrate the results obtained through simulation with examples, in which it can be seen 

that our results are satisfactory, thus achieving synchronization and anti-synchronization of 

chaotic systems of variable fractional order with discrete time delay. 
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The organization and presentation of the article has been substantially improved, as well as 

the analytical results obtained, are justified and are summarized in a theorem, duly justified 

in the same article and the analytical results are illustrated by examples, based on the 

analytical results obtained and on the simulations that we carry out, our results on 

synchronization and anti-synchronization for discrete dynamical systems of variable 

fractional order with time delay are encouraging. 

 

We have given answers to each of the questions from (1) to (6), the corrections have already 

been made, the article was organized as mentioned above, from what has just been written in 



the lines above, in particular, in In question (5), relative to reference [8], we use a PID, similar 

to the one used in that reference, this control is widely used in control theory and extended 

to discrete fractional order control systems. 
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