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On local monotonic convergence analysis of the IVPs of
nonlinear Caputo fractional ordinary hybrid differential
equations

JANHAVI B. DHAGE AND BAPURAO C. DHAGE

ABSTRACT. We prove some approximation results concerning the existence and uniqueness of the local solu-
tion of initial value problems of nonlinear Caputo fractional hybrid differential equations by using the monotone
iteration method given by Dhage (2014) which is based on the recent hybrid fixed point principles. Next, an ap-
proximation result for Ulam-Hyers stability of the local solution of the considered equation is established and
the monotonic dependence of the local solution on initial data is also discussed. Finally, a couple of examples
are indicated to illustrate the hypotheses and abstract results of this paper.
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Euclidean space Rn, Jñānābha, 54 (1) (2025), 188-196.

[19] Dhage, J.B.; Dhage, B.C. Approximation, existence and uniqueness of the integrable local solution of non-
linear hybrid functional integral equations, J. Ramanujan Soc. Math. & Math. Sci., 13 (1) (2025), 19-38.

[20] Dhage, J.B.; Dhage, B.C. On monotonic dependence of the local solution of nonlinear hybrid differential
equations on initial data, J. Appl. & Pure Math., 8 (1-2) (2026), 37-44.

[21] Dhage, J.B.; Dhage, S.B.; Dhage, B.C. Approximation results for local solution of the initial value problems
of nonlinear first order ordinary hybrid functional integrodifferential equations, Dyn. Continuous, Descrete
and Impulsive Systems, Series B: 32 (2025), 369-386.

[22] Dhage, S.B.; Dhage, B.C.; Graef, J.R. Dhage iteration method for initial value problem for nonlinear first
order integrodifferential equations, J. Fixed Point Theory Appl. 18 (2016), 309-325.

[23] Diethelm, K. The Analysis of Fractional Differential Equations. An Application-Oriented Exposition Using
Differential Operators of Caputo Type, Lecture Notes in Mathematics, Springer, Berlin, 2010.

[24] Guo, D.; Lakshmikantham, V. Nonlinear Problems in Abstract Cones, Academic Press, New York, London
1988.

[25] Gpta, V.; Bora, S.N.; Nieto, J. Dhage iteration principle for quadratic perturbation perturbation of fractional
boundary value problem with finite delay, Math. Methods Appl. Sci., 42 (12) (2019), 4244-4255.

[26] Granas, A.; Dugundji, J. Fixed Point Theory, Springer 2003.
[27] Hilfer, R. Applications of Fractional Calculus in Physics, World Scientific, Singapore, 2000.
[28] Huang, J.; Jung, S.; Li, Y. On Hyers-Ulam stability of nonlinear differential equations, Bull. Korean Math. Soc.

52 (2) (2015), 685-697.
[29] Lakshmikantham, V.; Leela, S.; Vasundhara Devi, J. Theory of Fractional Dynamic Systems, Cambridge Scien-

tific Publishers, Colterham, 2009.
[30] Kilbas, A.A.; Srivastava, H.M.; Trujillo, J.J. Theory and Applications of Fractional Differential Equations, North-

Holland Mathematics Studies, 204. Elsevier Science B.V., Amsterdam, 2006.
[31] Miller, K.S.; Ross, B. An Introduction to the Fractional Calculus and Fractional Differential Equations, Wiley, New

York, 1993.
[32] Mohamed, H.; Khalid, H. Existence of mild solution for nonlinear hybrid fractional integro-differential

equations with Caputo derivative, J. Fract. Calc. Appl., 12 (1) (2021), 35-45.
[33] Podlubny, I. Fractional differential equations, Academic Press, (1999).
[34] Ran A.C.M.; Reurings, M.C.B. A fixed point theorem in partially ordered sets and some applications to

matrix equations, Proc. Amer. Math. Soc., 132 (5) (2004), 1435-1443.
[35] Tripathy, A.K. Hyers-Ulam stability of ordinary differential equations, Chapman and Hall / CRC, London, NY,

2021.
[36] You, J.; Han, Z. Analysis of fractional hybrid differential equations with impulses in partially

ordered Banach algebras, Nonlinear Analysis: Modelling and Control, 26 (6) (2021), 1071-1086.
doi:10.15388/namc.2021.26.2493

”KASUBAI”, GURUKUL COLONY

THODGA ROAD AHMEDPUR- 413515
DIST. LATUR, (M.S.) INDIA
Email address: jbdhage@gmail.com, bcdhage@gmail.com


