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Abstract

We present in this article the existence and uniqueness results for a fractional
functional differential equation with boundary condition and finite delay
involving ψ− Hilfer-type fractional derivative. Next we establish the equivalent
mixed-type integral for boundary condition. Further, the Ulam-Hyers Mittag
stability is discussed. The Pi-card operator method, Banach fixed point
theorem, and generalized Gronwall's inequality plays an important role to
prove our results. At the end, an illustrative example will be introduce to
justify our results.
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... These models have been applied successfully, for instance in theory of viscoelasticity and
viscoplasticity, modelling of polymers and proteins, transmission of of ultrasound waves, modelling
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Study of Nonlocal Multiorder Implicit Differential Equation Involving Hilfer Fractional Derivative on
Unbounded Domains

of human tissue under mechanical loads, etc. There have been extensive consideration in the last
decades of the existence theory of boundary value problems including fractional differential
equation, see [5, 4, 19,7,3,18]. This paper is organized as follows. ...
... For more details, see [4, 19]. ...
... Claim (4) . The Mönch condition is satisfied. ...

View Show abstract

... In [8], the authors establish new conditions for the existence and uniqueness of solutions for a
class of nonlinear -Hilfer fractional Volterra-Fredholm integro-differential equations with boundary
conditions. See references [18], [22], [25], [26] , [31], [34] for further information. ...
... Substituting Eq. (21) into Eqs. (19), and (22), (23), (24), (25) and (26) , and using MATLAB
software, we obtain: ...

View Show abstract

... The Hilfer fractional derivative interpolates between the Riemann-Liouville and Caputo
derivatives as it reduces to the Riemann-Liouville and Caputo fractional derivatives for β = 0 and β
= 1, respectively. The Hilfer fractional derivative is used in theoretical simulation of dielectric
relaxation in glass-forming materials and in fractional diffusion equations; see [10, 11] . Some
properties and applications of the Hilfer derivative can be found in [12][13][14][15][16] and
references therein. ...
... Thus the ψ-Hilfer fractional derivative covers a wide class of fractional derivatives and provides a
platform to obtain a particular one by fixing the function ψ; see Remark 2.4. For some recent results
on the existence and uniqueness of solutions of initial value problems and on the Ulam-Hyers-
Rassias stability, see [10, 11, [18][19][20][21][22][23][24][25][26][27] and references therein. ...

View Show abstract

... Therefore, the FDEs styles become more workable and pragmatic comparing to the integer-order
samples. FDEs appear in lots of engineering and chemistry, physics, biology, signal and image
processing, economics, control theory, biophysics, aerodynamics, blood flow phenomena and so
on, see the monographs as [2,3, 6, 8]. There are several definitions of fractional calculus (FC), like
Riemann-Liouville's (RL) definition and Caputo's definition, and there are other less-famous
definitions like Erdelyi-Kober's and Hadamard's definitions and so on. ...

View Show abstract

... Also, the existence, uniqueness, and UH stabilities result for a coupled ψ− Hilfer fractional
integrodiferential equation on bounded domains investigated by [28]. Almalahi et al. [29, 30]
established qualitative theories for fractional functional diferential equation with boundary condition
and fnite delay as well as a coupled system of hybrid fractional diferential equations via ϕ− Hilfer
fractional derivatives. Very recently, Xie et al. [31] investigated some qualitative properties of
multiorder diferential equations with initial condition involving R-L fractional derivatives of the
following form: ...
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View Show abstract

... We point the reader to a number of papers for some recent stability analysis results
[15,16,17,9,11,18,19,20]. For results on the existence and uniqueness of several kinds of initial
value problems for FDEs involving the ψ-Hilfer derivative operator, one can see [21,15, 22, 23,24].
Four novel forms of E κ -Ulam stabilities were recently introduced by Wang and Li in [24]. ...

View Show abstract

... In Ref [9], the researchers introduced the FD with another function in the frame of Hilfer FD, with
the so-called ζ−Hilfer FD. For some new results of ζ-Hilfer type initial value problems (IVPs), see
[10][11] [12] [13] and, for boundary value problems (BVPs), see [14][15][16]. ...

View Show abstract

... One of the applicable branches of mathematical analysis is Fractional Calculus which considers
integrals and derivatives of arbitrary order [1] so is an extension of integer-order calculus i.e., it
unifies and generalizes the notions of integer-order differentiation and n-fold integration; for more
details see [2][3] [4] . ...

View Show abstract

... For some recent results of stability analysis, we refer the reader to a series of papers
[2,13,16,17,23,25,30,31]. For the existence and uniqueness results of different classes of initial
value problem for fractional differential equations involving ψ-Hilfer derivative operator, one can see
[1,2, 3, 14,26]. More recently, Wang and Li in [32] introduced four new types of E κ -Ulam stabilities.
...

View Show abstract

... In this work, we consider Hilfer-Katugampola type fractional derivative which interpolates some
fractional derivatives such as, Hilfer, Hilfer-Hadamard, Riemann-Liouville, Hadamard, Caputo,
Caputo-Hadamard, see [4,5,6,7,8] and the references therein. On the other hand, some
researchers via different types of fractional derivatives studied the existence and stability of Ulam-
Hyers, which can be found in [10, 11,12,13,14,15,16,17,18]. A pantograph is an important tool
employed in electric trains in order to collect electric currents from the overload lines. ...

View Show abstract
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... There is a prominent and noticeable interest within the investigation of qualitative characteristics
of solutions (existence, uniqueness, stability) of (FDEs). For applications and up-to-date work, we
refer the readers to [18] [19] [20][21][22][23][24][25][26]. ...

View Show abstract

... Thereafter improvement of Ulam-Hyers stability provided by Rassias [7] in 1978 so-called Ulam-
Hyers-Rassias (UHR). For some recent results of stability analysis by different types of fractional
derivative operators (FDOs), we refer the reader to a series of papers
[8,9,10,11,12,13, 14, 15,16,17,18,19,20,21,22,23]. ...

View Show abstract

... Ulam-stability, Ulam-Hyers stability, and Ulam-Hyers-Rassias stability, these labels have become
famous today in literature. There are many researchers studied generalized Hilfer fractional
dierential equations [3, 4,5,14]. ...

View Show abstract

... Existence theory for classical terminal value problems have been investigated by several
researchers [11][12] [13] [14][15][16][17][18][19][20][21][22]. It is well known [23] that the
comparison principle for initial value problems of ordinary differential equations is a very useful tool
in the study of qualitative and quantitative theory. ...

View Show abstract

View Show abstract

View Show abstract
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