ON ABSTRACT INDEFINITE CONCAVE-CONVEX PROBLEMS AND
APPLICATIONS TO QUASILINEAR ELLIPTIC EQUATIONS

MABEL CUESTA AND LIAMIDI LEADI

In this work we present several existence results on critical values for an abstract concave-
convex problem involving 3 functional having different homogeneities. The critical points are ob-
tained by minimization on subsets of the related Nehari manifold associated to the functional.
Then we apply these results to various quasilinear elliptic problems, as for instance, the following
p-laplacian concave-convex Problem I with Steklov boundary conditions on a bounded regular
domain

—Apu+ V(z)uP™t = 0 in Q;
|Vu\p*2% = Jda(x)u” +b(z)u? on IQ;
u > 0in €,

with given functions a,b,V possibly indefinite and 1 < r < p < q. We first generalize partially
to nonlinear operators the results of [1, 2, 3, 4, 5] about critical points in the Nehari manifold.
Secondly we prove up to 4 solution of Problem II:

“Apu+ V(@)™ = da(z)u"! in Q;
|Vu|p72a—u = blx)u”'  on O (1)
ov ’
u>0in Q.
and Problem III:
Ay —cuf?u = da(@)|u"?u+b(z)u! %y in )
u=Au=0 on 0,

with ¢ € IR.

By putting the former problem in an abstract setting we are able to apply our abstract
existence results to other boundary problems with either different boundary conditions (c.f Problem
IT) or different differential operator, as the p-bilaplacian (c.f. Problem III).
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