ractional

ifferential
alculus

Volume 16, Number 1 (2026), 185-204 doi:10.7153/fdc-2026-16-09

SOME NEW RESULTS ON NONLINEAR MIXED FRACTIONAL

INTEGRODIFFERENTIAL EQUATION WITH NONLOCAL CONDITION

[1

—

[2

—

[3

—_

[4

=

[5

—_

[6]

[7]

[8]

[9]
[10]

[11]

[12]

[13]

V. V. KHARAT*, H. L. TIDKE AND G. N. MORE

Abstract. The existence and uniqueness of a solution to a mixed fractional integrodifferential
equation involving a Caputo fractional derivative with nonlocal condition are investigated in
the present work with the use of Schaefer’s and Banach’s fixed point theorems. By applying
generalization of Gronwall’s lemma for singular kernel, moreover boundedness, dependence of
the solution on various data and different types of Ulam stabilities are obtained. To illustrate the
results the suitable and relevant example is given.

Mathematics subject classification (2020): 26A33, 34K37, 34A08.
Keywords and phrases: Integrodifferential equations, priori bounds, stabilities, Gronwall’s lemma.

REFERENCES

A. M. SAYED AHMED AND H. M. AHMED, Hilfer-Katugampola fractional stochastic differential
equations with nonlocal conditions, Int. J. Nonlinear Anal. Appl. In Press, (2022) 1-11.

D. BAHUGUNA AND J. DABAS, Existence and uniqueness of a solution to a partial integrodifferential
equation by the method of Lines, Electron. J. Qual. Theory Differ. Equ., vol. 4 (2008), 1-12.

D. BALEANU, K. DIETHELM, E. SCALAS AND J. J. TRUJILO, Fractional Calculus Models and
Numerical Methods, World Scientific Publishing, New York, 2012.

M. BENCHOHRA AND S. BOURIAH, Existence and Stability Results for Nonlinear Boundary Value
Problem for Implicit Differential Equations of Fractional Order, Moroccan J. Pure and Appl. Anal.,
vol. 1 (1), 2015, 22-37.

L. BYSZEWSKI, Theorems about existence and uniqueness of solutions of a semilinear evolution non-
local Cauchy problems, J. Math. Anal. Appl. 162, (1991), 494-505.

L. BYSZEWSKI, Existence of solutions of a semi linear functional-differential evolution nonlocal prob-
lem, Nonlinear Anal. 34, (1998), 65-72.

M. B. DHAKNE AND K. D. KUCCHE, Existence of a Mild Solution of Mixed Volterra-Fredholm
Fractional Integro-Differential Equations with Nonlocal Condition, Appl. Math. Sci. 5 (4), 8, (2011),
359-366.

M. B. DHAKNE AND H. L. TIDKE, Existence and uniqueness of Solutions of nonlinear mixed inte-
grodifferential equations with nonlocal condition in Banach Spaces, Electron. J. Differential Equations
31, (2011), 1-10.

H. YE, J. GAO AND Y. DING, A generalized Gronwall inequality and its application to a fractional
differential equation, J. Math. Anal. Appl. 328 (2007), 1075-1081.

V. DAFTARDAR-GEIJJIL, Trends in Mathematics, Springer International Publishing, New York, NY,
USA, Ist edition, 2019.

A. A. HAMOUD, A. A. SHARIF AND K. P. GHADALE, Existence and Stability of Solutions for a
Nonlinear Fractional Volterra-Fredholm Integro-differential Equations in Banach Spaces, J. Mahani.
Math. Res. Cent., (2021) 10 (1), 79-93.

D. H. HYERS, On the stability of the linear functional equation, Natl. Acad. Sci. U. S. A. 27 (1941),
222-224.

R. IBRAHIM AND S. MOMANI, On the existence and uniqueness of solutions of a class of fractional
differential equations, J. Math. Anal. Appl., vol. 334 (2007), 1-10.

© ey, , Zagreb
Paper FDC-16-09


http://dx.doi.org/10.7153/fdc-2026-16-09

186

[14]
[15]

[16]

[17]
[18]
[19]
[20]
[21]
[22]
[23]
[24]

[25]
[26]

[27]
[28]

[29]

[30]

[31]

V. V. KHARAT, H. L. TIDKE AND G. N. MORE

S. M. JUNG, On the Hyers-Ulam stability of the functional equation that have the quadratic property,
J. Math. Anal. Appl. 222 (1998), 126-137.

S. M. JUNG, Hyers-Ulam stability of linear differential equations of first order, Appl. Math. Lett. 19
(2006), 854-858.

K. KARTHIKEYAN AND J. TRUJILO, Existence and uniqueness results for fractional integrodiffer-
ential equations with boundary value conditions, Commun. Nonlinear Sci. Numer. Simul., vol. 17
(2012), 4037-4043.

S. D. KENDRE AND V. V. KHARAT, On nonlinear mixed fractional integrodifferential equations with
nonlocal condition in Banach spaces, J. Appl. Anal. 20 (2), (2014), 167-175.

V. V. KHARAT, On Existence and Uniqueness of Fractional Integrodifferential Equations with an
Integral Fractional Boundary Conditions, Malaya J. Mat. 6 (3), (2018), 485-491.

A. KILBAS, H. SRIVASTAVA AND J. TRUJILO, Theory and Applications of Fractional Differential
Equations, North-Holland Math. Stud. Elsevier, Amsterdam, 2006.

V. LAKSHMIKANTHAM AND M. RAO, Theory of Integro-Differential Equations, Gordon and Breach,
London, 1995.

M. MATAR, Controllability of fractional semilinear mixed Volterra-Fredholm integrodifferential equa-
tions with nonlocal conditions, Int. J. Math. Anal., vol. 4 (2010), 1105-1116.

S. M. MOMANL, Local and global uniqueness theorems on fractional integrodifferential equations of
non-integer order via Bihari’s and Gronwall’s inequalities, Revista Tecnica J., vol. 23 (2000), 66—69.
K. S. MILLER AND B. ROSS, An Introduction to the Fractional Calculus and Fractional differential
Equations, Wiley, New York, NY, USA, Ist edition, 2006.

M. OBLOZA, Hyers stability of the linear differential equation, Rocznik Nauk-Dydakt. Prace Mat. 13
(1993), 259-270.

1. PODLUBNY, Fractional Differential Equations, Academic Press, New York, 1999.

1. A. RuUS, Ulam stability of ordinary differential equations in Banach space, Carpathian J. Math. 26
(2010), 103-107.

A. YA SALAMOONI AND D. D. PAWAR, Existence and uniqueness of generalised fractional Cauchy-
type problem, Universal J. Math. Appl. 3 (3), (2020), 121-128.

A. YA SALAMOONI AND D. D. PAWAR, Continuous dependence of a solution for fractional order
Cauchy-type problem, Partial Differ. Equ. Appl. Math. 4, (2021), 100-110.

S. R. TATE, V. V. KHARAT AND H. T. DINDE, A nonlocal Cauchy problem for nonlinear fractional
integrodifferential equations with positive constant coefficient, J. Math. Model., vol. 7, No. 1, (2019),
133-151.

H. A. WAHASH, M. S. ABDO AND S. K. PANCHAL, An Existence Results for Fractional Integro-
Differential Equations in Banach Spaces, J. Math. Ext., vol. 13, (2019), 19-33.

J. WU AND Y. L1U, Existence and uniqueness of solutions for the fractional integrodifferential equa-
tions in Banach spaces, Electron. J. Differential Equations, vol. 2009 (2009), 1-8.

Fractional Differential Calculus
www.ele-math.com
fdc@ele-math.com



