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EXISTENCE AND UNIQUENESS OF MILD SOLUTION

FOR NONLOCAL IMPULSIVE INTEGRO–DIFFERENTIAL

EQUATION WITH STATE DEPENDENT DELAY

GANGA RAM GAUTAM, ARCHANA CHAUHAN AND JAYDEV DABAS

Abstract. In this article, we first establish the mild solution for an impulsive fractional integro-
differential equation with state dependent delay. Then we prove the existence and uniqueness
of solution by applying well known classical fixed point theorems. The obtained results are
illustrated with an example.

Mathematics subject classification (2010): 34A08, 34K37, 34A12, 34A37.
Keywords and phrases: Fractional order differential equation, functional differential equations, con-

tractions, mild solution, impulsive condition.

RE F ER EN C ES

[1] S. ABBAS, M. BENCHOHRA, Impulsive partial hyperbolic functional differential equations of frac-
tional order with state-dependent delay, An Int. J. Theory and Appl., (2010) 1311–0454.

[2] R. P. AGARWAL, B. D. ANDRADE, G. SIRACUSA, On fractional integro-differential equations with
state dependent delay, Comput. Math. Appl., 62 (2011) 1143–1149.

[3] R. P. AGARWAL, M. BELMEKKI, M. BENCHOHRA, A survey on semilinear differential equations
and inclusions involving Riemann-Liouville fractional derivative, Advances in Difference Equations
47 Art. ID 981728 (2009).

[4] A. ANGURAJ, K. KARTHIKEYAN, Existence of solution for impulsive neutral functional differential
equations with nonlocal conditions, Nonl. Anal., 70 (2009), 2717–1721.

[5] D. ARAYA, C. LIZAMA, Almost automorphic mild solutions to fractional differential equations, Nonl.
Anal. TMA., 69 (2008), 3692–3705.

[6] M. M. ARJUNAN, V. KAVITHA, Existence results for impulsive neutral functional differential equa-
tions with state-dependent delay, Elect. J. Qual. T. Diff. Eq., No. 26 (2009), 1–13.

[7] E. BAZHLEKOVA, Fractional evolution equations in Banach spaces, University Press Facilities, Eind-
hoven University of Technology (2001).

[8] M. BENCHOHRA, F. BERHOUN, Impulsive fractional differential equations with state dependent de-
lay, Comm. Appl. Anal., No. 2 14 (2010), 213–224.

[9] M. BENCHOHRA, S. LITIMEIN, G. N. GUEREKATA, On fractional integro-differential inclusions
with state-dependent delay in Banach spaces, Appl. Anal., (2011), 1–16.

[10] A. CHAUHAN, J. DABAS, M. KUMAR, Integral boundary value problem for impulsive fractional
functional differential equations with infinite delay, Elect. J. Diff. Eq., Vol. 2012 No. 229 (2012),
1–13.

[11] J. DABAS, A. CHAUHAN, M. KUMAR, Existence of mild solution for impulsive fractional equation
with infinity delay, Int. J. Diff. Equ., Art ID 793023, (2011).

[12] J. DABAS, A. CHAUHAN, Existence and uniqueness of mild solution for an impulsive neutral frac-
tional integro-differential equations with infinity delay, Math. Comp. Model., 57 (2013), 754–763.

[13] M. A. DARWISH, S. K. NTOUYAS, Functional differential equations of fractional order with state-
dependent delay, Dynamic Syst. Appl., 18 (2009), 539–550.

[14] M. A. DARWISH, S. K. NTOUYAS, Semilinear functional differential equations of fractional order
with state-dependent delay, Elect. J. of Diff. Eq. Vol. 2009 (2009), 1072–6691.

c© � � , Zagreb
Paper FDC-04-08

http://dx.doi.org/10.7153/fdc-04-08


138 G. R. GAUTAM, A. CHAUHAN AND J. DABAS

[15] M. FECKAN, Y. ZHOU, J. WANG, On the concept and existence of solution for impulsive fractional
differential equations, Comm. Nonl. Sci. Num. Sum., 17 (2012), 3050–3060.

[16] M. HAASE, The functional calculus for sectorial operators, Operator theory Advances and Applica-
tions, Vol. 169, Birkhauser-Verlag, Basel (2006).

[17] J. K. HALE, J. KATO, Phase space for retarded equations with infinite delay, Funkcialaj Ekvacioj. 21
(1978), 11–41.

[18] E. HERNANDEZ, D. O’REGAN, K. BALACHANDRAN, On recent developments in the theory of ab-
stract differential equations with fractional derivatives, Nonlinear Anal. TMA., 73 (10) (2010), 3462–
3471.

[19] V. KAVITHA, P. Z. WANG, R. MURUGESU, Existence results for neutral functional fractional differ-
ential equations with state dependent-delay, Malaya Journal of Matematik, 1 (1) (2012), 50–61.

[20] I. PODLUBNY, Fractional Differential Equations, Acadmic Press New York (1999).
[21] M. H. M. RASHID, A. AL-OMARI, Local and global existence of mild solutions for impulsive frac-

tional semilinear integro-differential equation, Commun. Nonlinear. Sci. Numer. Simulat., 16 (2011),
3493–3503.

[22] X. B. SHU, Y. LAI, Y. CHEN, The existence of mild solutions for impulsive fractional partial differ-
ential equations, Nonlinear Analysis, TMA, 74 (2011), 2003–2011.

[23] J. P. SANTOS, C. CUEVAS, B. D. ANDRADE, Existence results for a fractional equation with state-
dependent delay, Advances in Difference Equations, Article ID 642013 (2011).

[24] J. P. SANTOS, M. M. ARJUNAN, Existence results for fractional neutral integro-differential equations
with state-dependent delay, Comp. Math. Appl., 62 (2011), 1275–1283.

[25] N. K. TOMAR, J. DABAS, Controllability of impulsive fractional order semilinear evoluation equa-
tions with nonlocal conditions, J. Non. Evol. Eq. Appl., 5 (2012), 57–67.

[26] X. ZHANG, X. HUANG, Z. LIU, The existence and uniqueness of mild solutions for impulsive frac-
tional equations with nonlocal conditions and infinite delay, Nonlinear Anal. Hybrid Syst., 4 (2010),
775–781.

[27] Y. ZHOU, F. JIAO, Existence of mild solutions for fractional neutral evolution equations, Comp. &
Math. with Appl., 59 (2010), 1063–1077.

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


