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Abstract. In this paper, a new method named by Picard and weakly Picard operators methods is
applied to revisit impulsive fractional differential equations in Banach spaces. By using this powerful

tool, some interesting existence and uniqueness theorems and data dependence results are established

in a suitable piecewise continuous functions space with piecewise Bielecki norm.
Key Words and Phrases: Impulsive fractional differential equations, solvability, data dependence,

Picard and weakly Picard operators.

2010 Mathematics Subject Classification: 26A33, 34A37, 34G20, 47H10.

Acknowledgement. The first and second author’s work was supported by Na-
tional Natural Science Foundation of China (11201091) and Key Projects of Sci-
ence and Technology Research in the Chinese Ministry of Education (211169); The
third author’s work was supported by National Natural Science Foundation of China
(11271309), Specialized Research Fund for the Doctoral Program of Higher Education
(20114301110001) and Key Projects of Hunan Provincial Natural Science Foundation
of China (12JJ2001).

References

[1] R.P. Agarwal, M. Benchohra, S. Hamani, A survey on existence results for boundary value prob-
lems of nonlinear fractional differential equations and inclusions, Acta. Appl. Math., 109(2010),

973-1033.
[2] M. Benchohra, D. Seba, Impulsive fractional differential equations in Banach spaces, Electronic

J. Qualitative Theory Diff. Eq., Spec. Ed. I, 8(2009), No. 8, 1-14.

[3] K. Balachandran, S. Kiruthika, Existence of solutions of abstract fractional impulsive semilinear
evolution equations, Electronic J. Qualitative Theory Diff. Eq., 2010, No.4, 1-12.

[4] B. Ahmad, S. Sivasundaram, Existence results for nonlinear impulsive hybrid boundary value

problems involving fractional differential equations, Nonlinear Anal. Hybrid Systems, 3(2009),
251-258.

[5] B. Ahmad, S. Sivasundaram, Existence of solutions for impulsive integral boundary value prob-
lems of fractional order, Nonlinear Anal. Hybrid Systems, 4(2010), 134-141.

[6] B. Ahmad, G. Wang, Impulsive anti-periodic boundary value problem for nonlinear differential

equations of fractional order, Comput. Math. Appl., 59(2010), 1341-1349.

285



286 JINRONG WANG, JIANHUA DENG AND YONG ZHOU

[7] Y. Tian, Z. Bai, Existence results for the three-point impulsive boundary value problem involving
fractional differential equations, Comput. Math. Appl., 59(2010), 2601-2609.

[8] J. Cao, H. Chen, Some results on impulsive boundary value problem for fractional differential

inclusions, E. J. Qualitative Theory Diff. Eq., 2010, No. 11, 1-24.
[9] G. Wang, B. Ahmad, L. Zhang, Impulsive anti-periodic boundary value problem for nonlinear

differential equations of fractional order, Nonlinear Anal., 74(2011), 792-804.

[10] G. Wang, L. Zhang, G. Song, Systems of first order impulsive functional differential equations
with deviating arguments and nonlinear boundary conditions, Nonlinear Anal., 74(2011), 974-

982.
[11] G. Wang, B. Ahmad, L. Zhang, Some existence results for impulsive nonlinear fractional differ-

ential equations with mixed boundary conditions, Comput. Math. Appl., 59(2010), 1389-1397.

[12] X. Wang, Impulsive boundary value problem for nonlinear differential equations of fractional
order, Comput. Math. Appl., 62(2011), 2383-2391.

[13] J. Cao, H. Chen, Impulsive fractional differential equations with nonlinear boundary conditions,

Math. Comput. Model., 55(2012), 303-311.
[14] L. Yang, H. Chen, Nonlocal boundary value problem for impulsive differential equations of

fractional order, Adv. Differ. Equ., 2011, Article ID 404917, 16 pp.

[15] M. Fec̆kan, Y. Zhou, J. Wang, On the concept and existence of solution for impulsive fractional
differential equations, Commun. Nonlinear Sci. Numer. Simulat., 17(2012), 3050-3060.

[16] I.A. Rus, Metrical fixed point theorems, Univ. of Cluj-Napoca, Romania, 1979.

[17] I.A. Rus, Picard mappings: results and problems, Preprint. Cluj-Napoca: Babeş-Bolyai Univ.,
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