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EXISTENCE RESULTS FOR FRACTIONAL ORDER FUNCTIONAL

DIFFERENTIAL EQUATIONS WITH INFINITE DELAY IN THE SENSE

OF THE DEFORMABLE DERIVATIVE

MESFIN ETEFA1, GASTON M. N’GUÉRÉKATA2

Abstract. In this article, we discuss the existence and uniqueness of solutions for initial
value problems of fractional order functional and neutral functional differential equations

with infinite delay. We use the deformable derivative introduced in 2017 by Zulfeqarr

et. al (see [21]). Our results are obtained using the Banach fixed point theorem and
the nonlinear alternative Leray–Schauder type theorem. We provide an example as an

illustration of the main results.

Acknowledgements: This work was conducted while visiting the Mathematical Sciences
Research Institute (MSRI) at the University of California Berkeley on the 2022 Adjoint
Program in June 2022. We would like to thank MSRI for their support.

References

[1] D.D. Bainov and P.S. Simeonov, Stability Theory of Differential Equations with Impulse Effects: Theory

and Applications, Ellis Horwood, Chichester, UK, 1989.

[2] M. Benchohra, J. Henderson, S.K. Ntouyas, Impulsive Differential Equations and Inclusions, vol. 2,
Hindawi Publishing Corporation, New York, 2006.

[3] M. Benchohra, B. A. Slimani, Existence and Uniqueness of Solutions to Impulsive Fractional Differen-

tial Equations, Electron. J. Differential Equations 2009, No. 10, 11 pp.
[4] L. Byszewski, Theorems about existence and uniqueness of solutions of a semilinear evolution nonlocal

Cauchy problem, J. Math. Anal. Appl. 162 (1991), 494-505.

[5] L. Byszewski, Existence and uniqueness of mild and classical solutions of semilinear functional-
differential evolution nonlocal Cauchy problem. Selected problems of mathematics, 25–33, 50th Anniv.

Cracow Univ. Technol. Anniv. Issue, 6, Cracow Univ. Technol., Krakow, 1995
[6] C. Corduneanu, Principles of Differential and Integral Equations, Allyn and Bacon, Boston, 1971.

[7] K. Deng, Exponential decay of semilinear parabolic equations with nonlocal conditions, J. Math. Anal.

Appl., 179 (1993), 630-637.
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[19] G.M. N’Guérékata, A Cauchy problem for some fractional abstract differential equation with nonlocal

conditions. Nonlinear Anal. 70 (2009) 1873-1876.
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