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Abstract. In this paper we consider a class of p-Laplacian Sturm-Liouville boundary

value problem. Using a variational method based on nonsmooth critical point theory, we

prove the existence and multiplicity of solutions.

Keywords. Nonsmooth critical point; Variational methods; Locally Lipschitz; Impulsive;

Inclusion.

AMS (MOS) subject classification: 49J52, 47J30, 34A37.

Dynam. Cont. Dis. Ser. A, vol. 20, no. 6, pp. 667-683, 2013.



References
[1] Y. Tian, W. Ge, Applications of variational methods to boundary value problem for

impulsive differential equations, Proc. Edinb. Math. Soc., 51, (2008) 509-527.

[2] F. Clarke, Optimization and Nonsmooth Analysis, John Wiley and Sons, New York,
1983.

[3] R.P. Agarwal, D. Franco, D. O’Regan, Singular boundary value problems for first
and second order impulsive differential equations, j. Aequationes Math., 69 (1-2),
(2005) 83-96.

[4] V. Lakshmikantham, D.D. Bainov, P.S. Simeonov, Theory of Impulsive Differential
Equations, Aequationes Math., 69, (2005) 83-96.

[5] J.J. Nieto, R. Rodriguez-Lopez, Boundary value problems for a class of impulsive
functional equations, Comput. Math. Appl., 55, (2008) 2715-2731.

[6] J. Li, J.J. Nieto, J. Shen, Impulsive periodic boundary value problems of first-order
differential equations, J. Math. Anal. Appl., 325, (2007) 226-299.

[7] J.J. Nieto, R. Rodriguez-Lopez, New comparison results for impulsive integro-
differential equations and applications, J. Math. Anal. Appl., 328, (2007) 1343-1368.

[8] A.M. Samoilenko, N.A. Perestyuk, Impulsive Differential Equations, World Scientific,
Singapore, 1995.

[9] H. Zhang, L. Chen, J.J. Nieto, A delayed epidemic model with stage structure and
pulses for management strategy, Nonlinear Anal. RWA, 9, (2008) 1714-1726.

[10] N. Zhang, B. Dai, X. Qian, Periodic solutions for a class of higher-dimension func-
tional differential equations with impulses, Nonlinear Anal. TMA, 68, (2008) 629-638.

[11] M. Benchohra, J. Henderson, S.K. Ntouyas, Impulsive Differential Equations and
Inclusions, vol. 2, Hindawi Publishing Corporation, New York, 2006.

[12] G. Zeng, F. Wang, J.J. Nieto, Complexity of a delayed predator-prey model with
impulsive harvest and Holling-type II functional response, Adv. Complex Syst., 11,
(2008) 77-97.

[13] X. Meng, Z. Li, J.J. Nieto, Dynamic analysis of Michaelis-Menten chemostat-type
competition models with time delay and pulse in a polluted environment, J. Math.
Chem., 47, (2009) 123-144.

[14] L. Bai, B. Dai, Three solutions for a p-Laplacian boundary value problem with
impulsive effects, Appl. Math. Comput., 217, (2011) 9895-9904.

[15] L. Bai, B. Dai, Existence and multiplicity of solutions for an impulsive boundary
value problem with a parameter via critical point theory, Math. Comput. Model., 53,
(2011) 1844-1855.

[16] J.J. Nieto, D. OReganb Variational approach to impulsive differential equations, Non-
linear Anal. (RWA), 10, (2009) 680-690.

[17] H.R. Sun, Y.N. Li, J.J. Nieto, Q. Tang, Existence of Solutions for Sturm-Liouville
Boundary Value Problem of Im- pulsive Differential Equations, Abstract and Applied
Analysis (2012), 19 pages, doi:10.1155/2012/707163.

[18] J. Xiao, J.J. Nieto, Z. Luo, Multiplicity of solutions for nonlinear second order impul-
sive differential equations with linear derivative dependence via variational methods,
Commun Nonlinear Sci Numer Simulat, 17, (2012) 426-432.

[19] K. Teng, C. Zhang Existence of solution to boundary value problem for impulsive
differential equations, Nonlinear Anal. (RWA), 11, (2010) 4431-4441.

[20] Y. Tian, W.G. Ge, Multiple solutions of impulsive SturmLiouville boundary value
problem via lower and upper solutions and variational methods, J. Math. Anal. Appl.,
387, (2012) 475-489.

2



[21] Y. Tian, W.G. Ge, Applications of variational methods to boundary value problem
for impulsive differential equations, Proc. Edinburgh Math. Soc., 51, (2008) 509-527.

[22] Y. Tian, J. Henderson, Three anti-periodic solutions for second-order impulsive dif-
ferential inclusions via nonsmooth critical point theory, Nonlinear Anal., 75, (2012)
6496-6505.

[23] B. Ricceri, Existence of three solutions for a class of elliptic eigenvalue problems,
Math. Comput. Modelling, 32, (2000) 1485-1494.

[24] D. Motreanu, P.D. Panagiotopoulos, Minimax Theorems and Qualitative Proper-
ties of the Solutions of Hemivariational Inequalities, Kluwer Academic Publishers,
Dordrecht, 1999.

[25] K. C. Chang, Variational methods for non-differential functions and their applica-
tions to partial differential equations, J. Math. Anal. Appl., 80, (1981) 102-129.

[26] L. Gasinki, N. Papageorgiou, Nonsmooth Critical Point Theory and Nonlinear
Boundary Value Problems, Chapman Hall/CRC, Boca Raton, 2005.

Received January 2013; revised November 2013

http://monotone.uwaterloo.ca/∼journal/

3


