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APPLICATIONS OF JS–PREŠIĆ FIXED POINT THEOREM

TO A SYSTEM OF NONLINEAR FRACTIONAL INTEGRAL

EQUATIONS VIA MEASURE OF NONCOMPACTNESS

ANUPAM DAS AND MALLIKA SARMAH

Abstract. This paper presents an extension of the well-known fixed point theorem of Darbo in a
Banach space. Using the Prešić type fixed point theorem, which is a generalization of Darbo’s
fixed point theorem, we investigate the existence of solutions of a system of nonlinear fractional
integral equations. Additionally, a suitable example has been given to illustrate the applicability
of our findings.
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[5] L. B. ĆIRIĆ, S. B. PREŠIĆ, On Prešić type generalization of the Banach contraction mapping prin-
ciple, Acta. Math. Univ. Com. LXXVI, (2) (2007), 143–147.

[6] A. DAS, B. HAZARIKA, P. KUMAM, Some New Generalization of Darbo’s Fixed Point Theorem and
Its Application on Integral Equations, Mathematics 2019, 7 (3), 214,
https://doi.org/10.3390/math7030214 .

[7] A. DAS, B. HAZARIKA, R. ARAB, M. MURSALEEN, Applications of a fixed point theorem to the
existence of solutions to the nonlinear functional integral equations in two variables, Rendiconti del
circolo Matematico di Palermo, Rend. Circ. Mat. Palermo, II. Ser,
https://doi.org/10.1007/s12215-018-0347-9 .

[8] S. DEB, A. DAS, Modified version of fixed point theorems and their applications on a fractional
hybrid differential equation in the space of continuous tempered functions, J. Pseudo-Differ. Oper.
Appl. (2023) 14: 75, https://doi.org/10.1007/s11868-023-00570-2 .

[9] K. DIETHELM, The mean value theorem and a Nagumo-type uniqueness theorem for Caputo’s
fractional calculus, Fractional Calculus and Applied Analysis, vol. 15, pages 304–313, (2012),
doi:10.2478/s13540-012-0022-3 .

[10] M. GABELEH, J. MAKIN, Global Optimal Solutions of a Differenial Equations via Measure of Non-
compactness, Filomat 35: 15 (2021), 5059–5071, https:/doi.og/10.2298/FIL2115059G .

[11] M. A. E. HERZALLAH, D. BALEANU, On Fractional Order Hybrid Differential Equations, Hindawi
Publishing Corporation, Abstract and Applied Analysis, vol. 2014, Article ID 389386, 7 pages,
http://dx.doi.org/10.1155/2014/389386 .

c© � � , Zagreb
Paper FDC-15-18

http://dx.doi.org/10.7153/fdc-2025-15-18
https://doi.org/10.3390/math7030214
https://doi.org/10.1007/s12215-018-0347-9
https://doi.org/10.1007/s11868-023-00570-2
doi:10.2478/s13540-012-0022-3
https:/doi.og/10.2298/FIL2115059G
http://dx.doi.org/10.1155/2014/389386


310 A. DAS AND M. SARMAH

[12] B. HAZARIKA, H. M. SRIVASTAVA, R. ARAB, M. RABBANI, Application of simulation function
and measure of noncompactness for solvability of nonlinear functional integral equations and intro-
duction to an iteration algorithm to find solution, Applied Mathematics and Computation, vol. 360, 1
November 2019, pages 131–146, https://doi.org/10.1016/j.amc.2019.04.058 .

[13] B. HAZARIKA, H. M. SRIVASTAVA, R. ARAB, M. RABBANI, Existence of solution for an infinite
system of nonlinear integral equations via measure of noncompactness and homotopy perturbation
method to solve it, Journal of Computational and Applied Mathematics, vol. 343, 1 December 2018,
pages 341–352, https://doi.org/10.1016/j.cam.2018.05.011 .

[14] H. A. KAYVANLOO, M. KHANEHGIR, R. ALLAHYARI, A family of measure of Noncompactness
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