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Abstract

In this manuscript, we set up sufficient conditions for existence and
uniqueness of solutions for fractional neutral integro-differential systems
(FNIDS) with state-dependent delay (SDD) in Banach spaces. Our method-
ology depends on resolvent operators, the Banach contraction principle, the
Leray-Schauder nonlinear alternative and Schaefer’s fixed point theorem.
To obtain our results, our working hypotheses are that the functions deter-
mining the equation satisfy certain Lipschitz conditions of local type. An
illustration is additionally provided to demonstrate the obtained theories.


http://dx.doi.org/10.7151/dmdico.1194

[1]

D. MALLIKA, D. BALEANU, S. SUGANYA AND M.M. ARJUNAN

Keywords: fractional order differential equations, state-dependent delay,
fixed point, semigroup theory, resolvent operator.

2010 Mathematics Subject Classification: 34K30, 26A33, 35R10, 47D06.

REFERENCES

R.P. Agarwal, V. Lupulescu, D. O’'Regan and G. Rahman, Fractional calculus and
fractional differential equations in nonreflexive Banach spaces, Commun. Nonlinear
Sci. Numer. Simul. 20 (2015) 59-73. doi:10.1016/j.cnsns.2013.10.010.

R.P. Agarwal and B.D. Andrade, On fractional integro-differential equations with
state-dependent delay, Comput. & Math. Appl. 62 (2011) 1143-1149.
doi:10.1016/j.camwa.2011.02.033.

B. Ahmad, S.K. Ntouyas and A. Alsaed, Ezxistence of solutions for fractional g-
integro-difference inclusions with fractional g-integral boundary conditions, Adv.
Diff. Equ. 257 (2014) 1-18. do0i:10.1016/j.jde.2014.03.006.

K. Aissani and M. Benchohra, Fractional integro-differential equations with state-
dependent delay, Adv. Dyn. Syst. Appl. 9 (2014) 17-30.

F. Andrade, C. Cuevas and H.R. Henriquez, Periodic solutions of abstract functional
differential equations with state-dependent delay, Math. Meth. Appl. Sci. 39 (2016)
3897-3909. doi:10.1002/mma.3837.

D. Baleanu, J.A.T. Machado and A.C.J. Luo, Fractional Dynamics and Control
(Springer, New York, USA, 2012). doi:10.1007/978-1-4614-0457-6.

K. Balachandran and S. Kiruthika, Ezistence results for fractional integrodifferential
equations with nonlocal condition via resolvent operators, Comp. & Math. Appl. 62
(2011) 1350-1358. doi:10.1016/j.camwa.2011.05.001.

P. Balasubramaniam and P. Tamilalagan, Approximate controllability of a class of
fractional neutral stochastic integro-differential inclusions with infinite delay by us-
ing Mainardis function, Appl. Math. and Comput. 256 (2015) 232-2466.
doi:10.1016/j.amc.2015.01.035.

M. Belmekki, K. Mekhalfi and S.K. Ntouyas, Existence and uniqueness for semi-
linear fractional differential equations with infinite delay via resolvent operators, J.
Fract. Calculus Appl. 4 (2013) 267-282.

M. Benchohra and F. Berhoun, Impulsive fractional differential equations with state-
dependent delay, Commun. Appl. Anal. 14 (2010) 213-224.

G. Bonanno, R. Rodriguez-Lopez and S. Tersian, Ezxistence of solutions to boundary
value problem for impulsive fractional differential equations, Fract. Calculus Appl.
Anal. 17 (2014) 717-744. doi:10.2478/s13540-014-0196-y.

A. Chadha and D.N. Pandey, Ezxistence of mild solutions for a fractional equa-
tion with state-dependent delay via resolvent operators, Nonlinear Studies 22 (2015)
71-85.


http://dx.doi.org/10.1016/j.cnsns.2013.10.010
http://dx.doi.org/10.1016/j.camwa.2011.02.033
http://dx.doi.org/10.1016/j.jde.2014.03.006
http://dx.doi.org/10.1002/mma.3837
http://dx.doi.org/10.1007/978-1-4614-0457-6
http://dx.doi.org/10.1016/j.camwa.2011.05.001
http://dx.doi.org/10.1016/j.amc.2015.01.035
http://dx.doi.org/10.2478/s13540-014-0196-y

NEW RESULTS ON FRACTIONAL NEUTRAL INTEGRO-DIFFERENTIAL SYSTEMS 7

[13]

[14]

[15]

[16]

[22]

23]

[24]

[25]

[26]

J. Dabas and G.R. Gautam, Impulsive neutral fractional integro-differential equation
with state-dependent delay and integral boundary condition, Electronic J. Diff. Equ.
2013 (2013) 1-13. doi:10.1186/1687-1847-2013-1.

J. Dabas, A. Chauhan and M. Kumar, Existence of the mild solutions for impul-
sive fractional equations with infinite delay, Internat. J. Diff. Equ. 2011 Article ID
793023, 20 pages.

J.P.C. Dos Santos, C. Cuevas and B. de Andrade, Ezistence results for a fractional
equations with state-dependent delay, Adv. Diff. Equ. (2011) 1-15.
doi:10.1155/2011/642013.

J.P.C. Dos Santos, M. Mallika Arjunan and C. Cuevas, Existence results for frac-
tional neutral integrodifferential equations with state-dependent delay, Comput. &
Math. Appl. 62 (2011) 1275-1283. doi:10.1016/j.camwa.2011.03.048.

M.M. El-Borai, Some probability densities and fundamental solutions of fractional
evolution equations, Chaos Solitons and Fractals 14 (2002) 433-440.
doi:10.1016,/S0960-0779(01)00208-9.

X. Fu and R. Huang, Ezxistence of solutions for neutral integro-differential equations
with state-dependent delay, Appl. Math. Comput. 224 (2013) 743-759.
doi:10.1016/j.amc.2013.09.010.

A. Granas and J. Dugundji, Fixed Point Theory (Springer-Verlag, New York, 2003).
doi:10.1007/978-0-387-21593-8.

J. Hale and J. Kato, Phase space for retarded equations with infinite delay, Funkc.
Ekv. 21 (1978) 11-41.

E. Hernandez, D.O’ Regan and K. Balachandran, On recent developments in the
theory of abstract differential equations with fractional derivatives, Nonlin. Anal.
Theory, Meth. and Appl. 73 (2010) 3462-3471.

Y. Hino, S. Murakami and T. Naito, Functional Differential Equations with Un-
bounded Delay (Springer-Verlag, Berlin, 1991).
doi:10.1007/BFb0084432.

E. Keshavarz, Y. Ordokhani and M. Razzaghi, Bernoulli wavelet operational matriz
of fractional order integration and its applications in solving the fractional order
differential equations, Appl. Math. Modelling 38 (2014) 6038-6051.
doi:10.1016/j.apm.2014.04.064.

A.A. Kilbas, H.M. Srivastava and J.J. Trujillo, Theory and Applications of Frac-
tional Differential Equations (Elsevier, Amesterdam, 2006).

Z. Lv and B. Chen, Ezistence and uniqueness of positive solutions for a fractional
switched system, Abstract and Appl. Anal. 2014 (2014), Article ID 828721, 7 pages.

R.H. Martin, Nonlinear Operators and Differential Equations in Banach Space
(Robert E. Krieger Publishing Company, Florida, 1987).


http://dx.doi.org/10.1186/1687-1847-2013-1
http://dx.doi.org/10.1155/2011/642013
http://dx.doi.org/10.1016/j.camwa.2011.03.048
http://dx.doi.org/10.1016/S0960-0779(01)00208-9
http://dx.doi.org/10.1016/j.amc.2013.09.010
http://dx.doi.org/10.1007/978-0-387-21593-8
http://dx.doi.org/10.1007/BFb0084432
http://dx.doi.org/10.1016/j.apm.2014.04.064

[27]
(28]

[29]

[30]

[31]

32]

33]

[36]

37]

D. MALLIKA, D. BALEANU, S. SUGANYA AND M.M. ARJUNAN

I. Podlubny, Fractional Differential Equations (Academic Press, New York, 1999).

J. Pruss, Evolutionary Integral Equations and Applications: Monographs in Math-
ematics, 87 (Birkhauser, Basel, 1993). do0i:10.1007/978-3-0348-8570-6.

R. Rodriguez-Lopez and S. Tersian, Multiple solutions to boundary value problem
for impulsive fractional differential equations, Fract. Calculus Appl. Anal. 17 (2014)
1016-1038. do0i:10.2478/s13540-014-0212-2.

X.B. Shu and F. Xu, The existence of solutions for impulsive fractional partial
neutral differential equations, J. Math. 2013 Article ID 147193, 9 pages.

S. Suganya, D. Baleanu and M. Mallika Arjunan, A note on fractional neutral
integro-differential inclusions with state-dependent delay in Banach spaces, J. Com-
put. Anal. & Appl. 20 (2016) 1302-1317.

S. Suganya, M. Mallika Arjunan and J.J. Trujillo, Ezistence results for an impulsive
fractional integro-differential equation with state-dependent delay, Appl. Math. and
Comput. 266 (2015) 54-69. doi:10.1016/j.amc.2015.05.031.

V. Vijayakumar, C. Ravichandran and R. Murugesu, Approximate controllability
for a class of fractional neutral integro-differential inclusions with state-dependent
delay, Nonlin. Studies 20 (2013) 513-532.

Y. Wang, L. Liu and Y. Wu, Positive solutions for a class of higher-order singular
semipositone fractional differential systems with coupled integral boundary conditions
and parameters, Adv. Diff. Equ. 268 (2014) 1-24.
doi:10.1186,/1687-1847-2014-268.

Z. Yan, Approzimate controllability of fractional meutral integro-differential inclu-
sions with state-dependent delay in Hilbert spaces, IMA J. Math. Control and Inform.
30 (2013) 443-462. doi:10.1093 /imamci/dns033.

Z. Yan and X. Jia, Approzimate controllability of partial fractional neutral stochas-
tic functional integro-differential inclusions with state-dependent delay, Collectanea
Mathematica 66 (2015) 93-124. doi:10.1007/s13348-014-0109-8.

H. Ye, J. Liu and J. Gao, Ezistence and continuous dependence of mild solutions for
fractional abstract differential equations with infinite delay, Elect. J. Qualit. Theory
of Diff. Equ. 56 (2012) 1-20. doi:10.14232/ejqtde.2012.1.56.

Y. Zhou and F. Jiao, Ezistence of mild solutions for fractional neutral evolution
equations, Comput. & Math. Appl. 59 (2010) 1063-1077.
doi:10.1016/j.camwa.2009.06.026.

Y. Zhou, Basic Theory of Fractional Differential Equations (World Scientific, Sin-
gapore, 2014). doi:10.1142/9069.
Received 29 October 2016
Accepted 13 January 2017


http://dx.doi.org/10.1007/978-3-0348-8570-6
http://dx.doi.org/10.2478/s13540-014-0212-2
http://dx.doi.org/10.1016/j.amc.2015.05.031
http://dx.doi.org/10.1186/1687-1847-2014-268
http://dx.doi.org/10.1093/imamci/dns033
http://dx.doi.org/10.1007/s13348-014-0109-8
http://dx.doi.org/10.14232/ejqtde.2012.1.56
http://dx.doi.org/10.1016/j.camwa.2009.06.026
http://dx.doi.org/10.1142/9069

