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where Î© is a bounded open subset of RN (N â‰¥ 1), A(x,s) is a CarathÃ©odory function with symmet- ric matrix values and f belongs to L1(Î©). For almost any x in Î©, ... 

















 Télécharger le PDF 






 192KB taille
 2 téléchargements
 323 vues






 commentaire





 Report
























INFINITE VALUED SOLUTIONS OF NON UNIFORMLY ELLIPTIC PROBLEMS
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A BSTRACT. We consider a quasilinear equation (see (1.1)) with L 1 data and with a diffusion matrix A(x, u) which is not uniformly coercive with respect to u (see Assumptions (H3)–(H4)). Under such assumptions it is not realistic, in general, to search a solution which is finite almost everywhere. We introduce two equivalent notions of solutions which take into account the possible values +∞ and −∞ (see Definitions 2.1 and 2.3). Then we prove that there exists at least one such solution. At last we establish an uniqueness result in the class of simultaneous infinite valued solutions.



1. I NTRODUCTION This paper is devoted to study a class of possibly degenerate elliptic problems of the type ½ − div(A(x, u)Du) = f in Ω, (1.1) u = 0 on ∂Ω, where Ω is a bounded open subset of RN (N ≥ 1), A(x, s) is a Carathéodory function with symmetric matrix values and f belongs to L 1 (Ω). For almost any x in Ω, the matrix A(x, s) “strongly” degenerates when |s| → +∞ (with a kind of uniform dependence with respect to x; see assumption (H3) and (H4)) so that we cannot avoid solutions of (1.1) (at least obtained through approximation λ(x) processes) to reach the values +∞ and −∞. A model case of (1.1) is to consider A(x, u) = (1+|u|) m where λ(x) ∈ L ∞ (Ω) with 0 < λ0 ≤ λ(x) almost everywhere in Ω and m > 1. Such cases have been examined in [1], [2] and [7] for f ∈ L p (Ω) (with p > N /2) and k f kL p (Ω) small enough (with also some extensions to nonlinear operators a(x, u, Du)). In these papers the assumptions on the data lead to finite (almost everywhere in Ω) solutions. In [1] the reader could find an example where the explicit behavior of the bounded solution obtain for λ f for λ small (in a specific geometry of Ω) is investigated when λ increases. The authors show that there exists a critical value λ∗ such that the solution u λ reaches the value +∞ for λ > λ∗ . Let us emphasis that in the present paper we propose a formulation which takes into account the possible values +∞ or −∞ for the solutions. Key words and phrases. existence, non uniformly elliptic problem, integrable data, infinite valued solution. (1) Laboratoire Jacques-Louis Lions, Université Paris VI, Boîte courrier 187, 75252 Paris cedex 05
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As an example, let us consider the very simple case where A(x, s) = a(s)I where a(s) is a posR +∞ itive continuous function defined on R with values in R and is such that −∞ a(s)d s < +∞ (see Rt e ) = 0 a(s)d s which is then a C 1 bounded function on R. If one assumption (H3) and (H4)). Let a(t e formally rewrites (1.1) in this case as −∆a(u) = f in Ω and u = 0 on ∂Ω, there is no hope, even for 2 e f ∈ L (Ω), to find a solution u since indeed a(u) should be equal to the unique solution v ∈ H01 (Ω) of −∆v = ¡f and v is not in the ¢ range of ae (in general). Now if one consider the approximate equation − div a(u ε )Du ε +εDu ε = f for f ∈ L 1 (Ω), we have a(u ε )Du ε +εDu ε = D v where D v ∈ L q (Ω) for any 1 ≤ q < N (N − 1). Moreover it is Rwell known that any truncation Tk (v) of v belongs to t H01 (Ω). Since aeε (u ε ) = v, where aeε (t ) = 0 a(s)d s + εt , one has u ε → u almost everywhere in e ), u(x) = −∞ if v(x) ≤ inft ≤0 a(t e ) and u(x) = (a) e −1 (v(x)) Ω where u(x) = +∞ if v(x) ≥ supt ≥0 a(t 2 N e Then we have 1l{x∈Ω ; |u(x)| 
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