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Introduction

This paper presents a reliable numerical technique based on Lucas
polynomials for a family of fractional differential equations and multi order
fractional differential equations by means of the least square method. The
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differential equations; smooth solutions, this issue is discussed. In this case, the obtained results imply

Lucas polynomials;
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method; illustrate the accuracy and performance of the technique. Finally extending the
error analysis.

an elegant superiority of our proposed technique. The numerical examples

proposed technique to high dimensions and system of fractional differential
equations can be examined as a further works.

Material and methods

In this study, the least square method, the Gauss quadrature method and the
theory of Lagrange multipliers are used to solve a constrained optimization

problem.
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Results and discussion

Several numerical examples are examined using the proposed technique. The
numerical examples illustrate the accuracy and performance of the technique.
Also, the numerical results reported in the tables indicate that the accuracy
improve by increasing the degree of the Lucas polynomials.

Conclusion

In this paper, Lucas polynomials have been successfully applied to compute the
approximate solution of the fractional differential equations and multi order
fractional differential equations. The results show that:

* The proposed technique provides the solutions in terms of convergent series
with easily computable components in a direct way, without using linearization,
perturbation or restrictive assumption.

* The proposed technique is very straightforward and the solution procedure can
be done easily.

» The numerical behavior of the proposed technique in case of non-smooth
solutions, demonstrated that the obtained results imply an elegant superiority of

our proposed technique.
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