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COMPARISON PRINCIPLES FOR CAPUTO-KATUGAMPOLA
FRACTIONAL DIFFERENTIAL EQUATIONS

YACINE ARIOUA AND L1 MA*

Abstract. In this paper, we delve into the realm of Caputo-Katugampola fractional settings
and establish pertinent comparison principles for fractional differential systems that involve the
Caputo-Katugampola fractional derivatives within an appropriate generalized weighted space.
Our investigation commences by proving the continuous dependence of solutions to Caputo-
Katugampola fractional differential equations (C-KFDEs) on their parameters. Subsequently, we
meticulously address and demonstrate the first and second comparison principles for C-KFDEs.
To substantiate the validity and effectiveness of our theoretical findings, we conclude by present-
ing several indispensable illustrative examples.

Mathematics subject classification (2020): 26A33, 34A08, 34K37.
Keywords and phrases: Fractional differential equations, continuous dependence, comparison princi-

ples, Caputo-Katugampola fractional derivative, p -weighted continuous space.

[1]

[2]
[3]
[4]
[5]
[6]
[7]
[8]
[9]
[10]
[11]
[12]

[13]
[14]

REFERENCES

N. ADJIMI, A. BOUTIARA, M. S. ABDO AND M. BENBACHIR, Existence results for nonlinear
neutral generalized Caputo fractional differential equations, J. Pseudo-Differ. Oper. Appl. 12, (2021),
25.

A. AKKURT, Z. KACAR AND H. YILDIRIM, Generalized fractional integral inequalities for continu-
ous random variables, J. Probab. Stat. 2015, (2015), 958980.

R. ALMEIDA, A. B. MALINOWSKA AND T. ODZIJEWICZ, Fractional differential equations with
dependence on the Caputo-Katugampola derivative, J. Comput. Nonlin. Dyn. 11, 6 (2016), 061017.
R. ALMEIDA, Variational problems involving a Caputo-type fractional derivative, J. Optim. Theory
Appl. 174, 1 (2017), 276-294.

R. ALMEIDA, A Gronwall inequality for a general Caputo fractional operator, Math. Inequal. Appl.
20, 4 (2017), 1089-1105.

Y. ARIOUA, B. BASTI AND N. BENHAMIDOUCHE, Initial value problem for nonlinear implicit frac-
tional differential equations with Katugampola derivative, Appl. Math. E-Notes 19, (2019), 397-412.
B. BASTI, Y. ARIOUA AND N. BENHAMIDOUCHE, Existence and uniqueness of solutions for non-
linear Katugampola fractional differential equations, J. Math. Appl. 42, (2019), 35-61.

X. M. BAI AND J. F. JIANG, Comparison theorem for stochastic functional differential equations and
applications, J. Dyn. Differ. Equ. 29, 1 (2017), 1-24.

P. R. BEESACK, Comparison theorems and integral inequalities for Volterra integral equations, Proc.
Am. Math. Soc. 20, (1969), 61-66.

L. CA0, H. KONG AND S. D. ZENG, Maximum principles for time-fractional Caputo-Katugampola
diffusion equations, J. Nonlinear Sci. Appl. 10, 4 (2017), 2257-2267.

H. CHEN AND U. N. KATUGAMPOLA, Hermite-Hadamard and Hermite-Hadamard-Fejér type in-
equalities for generalized fractional integrals, J. Math. Anal. Appl. 446, 2 (2017), 1274-1291.

R. GORENFLO, A. A. KILBAS, F. MAINARDI AND S. V. ROGOSIN, Mittag-Leffler Functions, Re-
lated Topics and Applications, Springer, Berlin, 2014.

R. HILFER, Applications of Fractional Calculus in Physics, Singapore, World Scientific, 2000.
T.C.Hu, D. L. QIAN AND C. P. L1, Comparison theorem of fractional differential equations, Comm.
Appl. Math. Comput. 23, 1 (2009), 97-103.

© ey, , Zagreb
Paper FDC-16-08


http://dx.doi.org/10.7153/fdc-2026-16-08

166

[15]
[16]
[17]
[18]
[19]
[20]
[21]

[22]

[23]
[24]
[25]
[26]

[27]

[28]
[29]
[30]
[31]

[32]
[33]

[34]
[35]

[36]

[37]

Y. ARIOUA AND L. MA

F. JARAD, T. ABDELJAWAD AND D. BALEANU, On the generalized fractional derivatives and their
Caputo modification, J. Nonlinear Sci. Appl. 10, 5 (2017), 2607-2619.

R. A. JONES, Comparison theorems for matrix Riccati equations, SIAM J. Appl. Math. 29, 1 (1975),
77-90.

U. N. KATUGAMPOLA, New approach to a genaralized fractional integral, Appl. Math. Comput. 218,
3(2011), 860-865.

U. N. KATUGAMPOLA, A new approach to generalized fractional derivatives, Bull. Math. Anal. Appl.
6,4 (2014), 1-15.

U. N. KATUGAMPOLA, Mellin transforms of generalized fractional integrals and derivatives, Appl.
Math. Comput. 257, (2015), 566-580.

U. N. KATUGAMPOLA, Correction to “What is a fractional derivative”, J. Comput. Phys. 321, (2016),
1255-1257.

A. A. KILBAS, H. M. SRIVASTAVA AND J. J. TRUJILLO, Theory and Applications of Fractional
Differential Equations, Amsterdam, Elsevier, 2006.

Y. L1, Y. Q. CHEN AND 1. PODLUBNY, Stability of fractional-order nonlinear dynamic systems:
Lyapunov direct method and generalized Mittag-Leffler stability, Comput. Math. Appl. 59, 5 (2010),
1810-1821.

L. MA AND C. P. L1, On finite part integrals and Hadamard-type fractional derivatives, J. Comput.
Nonlin. Dyn. 13, 9 (2018), 090905.

L. MA, Comparison theorems for Caputo-Hadamard fractional differential equations, Fractals 27, 3
(2019), 1950036.

L. MA, Blow-up phenomena profile for Hadamard fractional differential systems in finite time, Fractals
27, 6 (2019), 1950093.

L. MA, On the kinetics of Hadamard-type fractional differential systems, Fract. Calc. Appl. Anal. 23,
2 (2020), 553-570.

L. Ma, C. C. Liu, R. L. L1u, B. WANG AND Y. X. ZHU, On fractional mean value theorems
associated with Hadamard fractional calculus and application, Fractional Differ. Calc. 10, 2 (2020),
225-236.

L. MA AND J. L1, A bridge on Lomnitz type creep laws via generalized fractional calculus, Appl.
Math. Model. 116, (2023), 786-798.

L. MA AND Y. J. CHEN, Analysis of Caputo-Katugampola fractional differential system, Eur. Phys.
J. Plus 139, (2024), 171.

K. S. MILLER AND B. ROSS, An Introduction to the Fractional Calculus and Fractional Differential
Equations, New York, Wiley, 1993.

M. D. ORTIGUEIRA AND J. A. T. MACHADO, What is a fractional derivative?, J. Comput. Phys.
293, (2015), 4-13.

1. PODLUBNY, Fractional Differential Equations, San Diego, Academic Press, 1999.

C. THAIPRAYOON, S. K. NTOUYAS AND J. TARIBOON, On the nonlocal Katugampola fractional
integral conditions for fractional Langevin equation, Adv. Differ. Equ. 2015, (2015), 374.

V. V. UCHAIKIN, Fractional Derivatives for Physicists and Engineers, Berlin, Springer-Verlag, 2013.
A. YAKAR, Some generalizations of comparison results for fractional differential equations, Comput.
Math. Appl. 62, 8 (2011), 3215-3220.

A. YAKAR AND H. KUTLAY, A note on comparison results for fractional differential equations, In
AIP Conference Proceedings 1676, 1 (2015), 020064.

C. T. YIN, L. MA AND C. P. L1, Comparison principles for Hadamard-type fractional differential
equations, Fractals 26, 4 (2018), 1850056.

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



