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Abstract

We analyse the Lane-Emden system
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where A and y are positive parameters and €2 is a smooth bounded domain of RY (N > 1). Here

we prove the existence of a critical curve I" which splits the positive quadrant of the (A, u)-plane

into two disjoint sets O; and O, such that the problem (S, ,) has a smooth minimal stable

solution (uy,v,) in Oy, while for (A, 1) € O, there are no solutions of any kind. We also

establish upper and lower estimates for the critical curve I' and regularity results on this curve

if N < 7. Our proof is based on a delicate combination involving maximum principle and LP

estimates for semi-stable solutions of (S ).

References

[1] D. Cassani, J. M. do O, N. Ghoussoub, On a fourth order elliptic problem with a singular
nonlinearity, Adv. Nonlinear Stud. 9 (2009), 189-209.

[2] C. Cowan, Regularity of the extremal solutions in a Gelfand system problem, Adv. Non-
linear Stud. 11 (2011), 695-700.



3]

[4]

[10]

C. Cowan, M. Fazly, Regularity of the extremal solutions associated to elliptic systems,
J. Differential Equations 257 (2014), 4087-4107.

C. Cowan, N. Ghoussoub, Regularity of semi-stable solutions to fourth order nonlinear
eigenvalue problems on general domains, Calc. Var. Partial Differential Equations 49
(2014), 291-305.

M. Crandall, P. Rabinowitz, Some continuation and variational methods for positive
solutions of nonlinear elliptic eigenvalue problems, Arch. Ration. Mech. Anal. 58 (1975),
207-218.

L. Dupaigne, A. Farina, B. Sirakov, Regularity of the extremal solutions for the Liouville
system. Geometric partial differential equations, 139-144, CRM Series, 15, Ed. Norm.,
Pisa, 2013.

P. Esposito, N. Ghoussoub, Y. Guo, Mathematical analysis of partial differential equations
modelling electrostatic MEMS, Courant Lecture Notes in Mathematics, 2010.

M. Fazly, N. Ghoussoub, De Giorgi’s type results for elliptic systems, Calc. Var. PDE 47
(2013), no. 3-4, 809-823.

N. Ghoussoub, Y. Guo, On the partial differential equations of electrostatic MEMS device:
stationary case, STAM J. Math. Anal. 38 (2007), 1423-1449.

M. Montenegro, Minimal solutions for a class of elliptic systems, Bull. London Math. Soc.
37 (2005), 405-416.



