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Abstract. We consider the existence and multiplicity of nonnegative solutions for the
following nonhomogeneous elliptic system

{

−∆pu+m1(x)|u|p−2u = 1

q
fu(x, u, v) + gu(x, u, v) x ∈ Ω,

−∆pv +m2(x)|v|p−2v = 1

q
fv(x, u, v) + gv(x, u, v) x ∈ Ω,

with boundary conditions |∇u|p−2 ∂u
∂n

= 1

r
λhu(x, u, v) and |∇v|p−2 ∂v

∂n
= 1

r
λhv(x, u, v),

where Ω ⊂ R
N is a bounded domain in R

N with smooth boundary ∂Ω, ∆p denotes the

p-Laplacian operator defined by ∆pu = div(|∇u|p−2∇u), 1 ≤ q < p < r <
pN

N−p
, λ > 0

and f, g and h are positively homogeneous C1-functions of degrees q, 1 and r, respectively.

By using the fibering maps and the Nehari manifold associated with the Euler functional

for the problem, we prove that there exists λ∗ such that for λ ∈ (0, λ∗), the above problem

has at least two nontrivial nonnegative solutions.

Keywords. critical points, nonlinear boundary value problems, quasilinear p- Laplacian

system, fibering map, Nehari manifold.

2010 MSC: 35B38, 34B15, 35J92.

Dynam. Cont. Dis. Ser. A, vol. 20, no. 2, pp. 165-178, 2013.



References

[1] A. Aghajani, J. Shamshiri, F. M. Yaghoobi, Existence and multiplicity of positive solu-
tions for a class of nonlinear elliptic problems, Turk. J. Math (2012) doi:10.3906/mat-
1107-23.

[2] P. A. Binding, P. Drabek, y. X. Huang, On Neumann boundary value problems for
some quasilinear elliptic equations, Electron. J. Differential equation 5 (1997) 1-11.

[3] H. Brezis, Functional Analysis, Sobolev Spaces and Partial Differential Equations,
Springer, New York, 2010.

[4] K. J. Brown, T.-F. Wu, A fibering map approach to a semilinear elliptic boundary
value problem, J. Differential Equations 69 (2007) 1-9.

[5] K .J. Brown, T.-F. Wu, A semilinear elliptic system involving nonlinear boundary
condition and sign-changing weight function, J. Math. Anal. Appl. 337 (2008) 1326-
1336.

[6] K. J. Brown, Y. Zhang, The Nehari manifold for a semilinear elliptic problem with
a sign changing weight function, J. Differential Equations 193 (2003) 481-499.

[7] F. C. Cirstea, Y. Du, Isolated singularities forweighted quasilinear elliptic equations,
Journal of Functional Analysis 259 (2010) 174-202.

[8] P. Drabek, Resonance Problems for the p-Laplacian, Journal of Functional Analysis
169 (1999) 189-200.

[9] P. Drabek, S. I. Pohozaev, Positive solutions for the p-Laplacian: application of the
fibering method, Proc. Royal Soc. Edinburgh Sect. A 127 (1997) 703-726.

[10] P. Drabek, I. Schindler, Positive solutions for the p-Laplacian with Robin boundary
conditions on irregular domains,Applied Mathematics Letters 24 (2011) 588-591.

[11] I. Ekeland, On the variational principle, J. Math. Anal. Appl. 47 (1974) 324-353.

[12] M. F. Furtado a, J. P. P. da Silva Multiplicity of solutions for homogeneous elliptic
systems with critical growth, J. Math. Anal. Appl. 385 (2012) 770-785.

[13] Z.-Q. Ou, C.-L. Tang, Existence and multiplicity of nontrivial solutions for quasilinear
elliptic systems, J. Math. Anal. Appl. 383 (2011) 423-438.

[14] S. H. Rasouli, G. A. Afrouzi, The Nehari manifold for a class of concave-convex el-
liptic systems involving the p-Laplacian and nonlinear boundary condition, Nonlinear
Analysis 73 (2010) 3390-3401

[15] Y. Shen, J. Zhang, Multiplicity of positive solutions for a semilinear p-Laplacian
system with Sobolev critical exponent, Nonlinear Analysis 74 (2011) 1019-1030.

[16] M. Struwe, Variational methods, Springer, Berlin, 1990.

[17] A. Szulkin, T. Weth, The method of Nehari manifold. In: Handbook of Nonconvex
Analysis and Applications. Boston: International Press; (2010) 597-632.

[18] M. Willem, Minimax Theorems, Birkhauser, Boston, 1996.

[19] T.-F. Wu, The Nehari manifold for a semilinear elliptic system involving sign-
changing weight functions, Nonlinear Analysis 68 (2008) 1733-1745.

Received January 2012; revised March 2013.

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

2


