
Fractional
Differential

Calculus

Volume 15, Number 2 (2025), 177–203 doi:10.7153/fdc-2025-15-11
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Abstract. In this paper, we consider the following abstract  -Hilfer fractional differential equa-
tion

D, ;
0+ u(t) = Au(t)+ f (t,u(t)) , 0 <  < 1, 0 <  < 1; t � 0 (1)

where A is the infinitesimal generator of a strongly continuous semigroup {T ( )}>=0 on a
Banach space X such that there exist positive constants M, � 0 with

‖T ( )‖X � Me− ,  � 0. (2)

We use the Banach fixed point principle to prove the existence and uniqueness of ( ,c) -
asymptotically periodic mild solutions to equation (1). Further, Ulam-Hyers stability results are
established.
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[11] D. BRINDLE AND G. M. N’GUÉRÉKATA, Existence results of S -Asymptotically  -Periodic Mild
Solutions to Some Integro-Differential Equations, PanAmerican Mathematical Journal, vol. 29 (2019),
no. 2, pp. 63–74.

[12] P. BORISUT, P. KUMAN, I. AHMED AND W. JIRAKITPUWAPAT, Existence and Uniqueness for  -
Hilfer Fractional Differential Equation with Nonlocal Multi-Point Condition, Math. Meth. Appl. Sci.,
vol. 44 (2021), pp. 2506–2520.
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