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Abstract. In this work we investigate via Ky Fan’s inequality the existence of solutions
to impulsive problems with the (p1 (t), P2 (t))—LapIacian systems and Dirichlet boundary

value conditions.
Keywords. critical point theory; Ky-Fan inequality; saddle point solution.

AMS (MOS) subject classification: 34B37, 47J30.

Dynam. Cont. Dis. Ser. A, vol. 20, no. 4, pp. 407-422, 2013.



References

(1]

[10]
[11]
[12]
[13
[14]

(15]

[16]
(17]

(18]

(19]

(20]

M. Benchohra, J. Henderson, S. Ntouyas, Impulsive differential equations and inclu-
sions, Contemporary Mathematics and Its Applications, 2. New York, NY: Hindawi
Publishing Corporation. xiv, 366 p. (2006).

Y. Chen, S. Levine, M. Rao, Variable exponent, linear growth functionals in image
processing, SIAM J. Appl. Math. 66 (2006), 1383-1406.

H. Chen, L. Li, Variational Approach to Impulsive Differential Equations with
Dirichlet Boundary Conditions, Bound. Value Probl. 2010 (2010), Article ID
325415, 16 pages.

M. Feng, D. Xie, Multiple positive solutions of multi-point boundary value problem
for second-order impulsive differential equations, J. Comput. Appl. Math. 223
(2009), 438-448.

W. Ge, Y. Tian, Applications of variational methods to boundary-value problem for
impulsive differential equations, Proc. Edinb. Math. Soc., 11., 51 (2008), 509-527.

X.L. Fan, D. Zhao, On the Spaces LP(*) (Q) and W*»(®) (Q), J. Math. Anal. Appl.
263, (2001), 424-446.

X.L. Fan , D. Zhang, Existence of Solutions for p(x)—Lapacian Dirichlet Problem,
Nonlinear Anal., Theory Methods Appl., 52 (2003), 1843-1852.

M. Galewski, D. O’Regan, Impulsive boundary value problems for p(t)-Laplacian’s
via critical point theory, Czech. Math. J., 62 (2012), 951-967.

P. Harjulehto, P. Hasto, U. V. Le, M.Nuortio, Overview of differential equations
with non-standard growth, Nonlinear Anal., Theory Methods Appl., 72 (2010),
4551-4574.

M. Jakszto, A. Skowron, Existence of optimal controls via continuous dependence
on parameters, Comput. Math. Appl., 46 (2003), 1657-1669.

T. Jankowski, Positive solutions to second order four-point boundary value problems
for impulsive differential equations, Appl. Math. Comput. 202 (2008), 550-561.

V. Lakshmikantham, D.D. Bainov, P.S. Simeonov, Theory of Impulsive Differential
Equations. World Scientific, Teaneck, NJ, 1989.

J. Nieto, D. O’Regan, Variational approach to impulsive differential equations, Non-
linear Anal., Real World Appl., 10 (2009), 680-690.

J. J. Nieto, Variational formulation of a damped Dirichlet impulsive problem, Appl.
Math. Lett. 23 (2010), 940-942.

L. Nirenberg, Topics in nonlinear functional analysis, Courant Lecture Notes in
Mathematics, 6, New York University, Courant Institute of Mathematical Sciences,
New York; American Mathematical Society, Providence, RI, 2001.

M. Ruzicka, Electrorheological fluids: Modelling and Mathematical Theory, in:
Lecture Notes in Mathematics, vol. 1748, Springer-Verlag, Berlin, 2000.

A.M. Samoilenko, N.A. Perestyuk, Impulsive Differential Equations, World Scien-
tific, Singapore, 1995.
J. Sun, H. Chen, Multiplicity of solutions for a class of impulsive differential equa-

tions with Dirichlet boundary conditions via variant fountain theorems, Nonlinear
Anal., Real World Appl., 11 (2010), 4062-4071.

K. Teng, Ch. Zhang, Existence of solution to boundary value problem for impulsive
differential equations, Nonlinear Anal., Real World Appl., 11 (2010), 4431-4441.

H. R. Sun, Y.-N. Li, J. J. Nieto, and Q. Tang, Existence of solutions for Sturm-
Liouville boundary value problem of impulsive differential equations, Abstr. Appl.
Anal., 2012 (2012), Article ID 707163, 19 p.



[21] S.T. Zavalishchin, A.N. Sesekin, Dynamic Impulse Systems, Theory and Applica-
tions, Math. Appl., vol. 394, Kluwer Acad. Publ., Dordrecht, 1997.

[22] H. Zhang, Z. Li, Variational approach to impulsive differential equations with peri-
odic boundary conditions, Nonlinear Anal., Real World Appl., 11 (2010) 67-78.

[23] Z. Zhang, R. Yuan, An application of variational methods to Dirichlet boundary
value problem with impulses, Nonlinear Anal., Real World Appl., 11 (2010), 155-
162.

[24] V.V. Zhikov, Averaging of functionals of the calculus of variations and elasticity
theory, Math. USSR Izv. 29 (1987), 33-66.

[25] L. C. Young, Lecture notes in the calculus of variations and optimal control theory,
W. B. Saunders Company, Philadelphia, 1969.

[26] J. Xiao, J. J. Nieto, Variational approach to some damped Dirichlet nonlinear im-
pulsive differential equations, J. Franklin Inst. 48 (2011), 369-377.

Received May 2012; revised June 2013.

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



